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ABSTRACT 
Infrared spectral measurements of the space shuttle 
glow were successfully conducted during the STS-39 space 
shuttle mission. Analysis indicates that NO, No+, OH, and 
co are among the molecules associated with the infrared glow 
phenomenon. During orbiter thruster firings the glow 
intensities in the infrared are enhanced by factors of lOx 
to lOOx with significant changes in spectral distribution. 
These measurements were obtained with the Qpacecraft 
Kinetic InfraKed Test (SKIRT) payload which included a 
cryogenic infrared circular variable filter (CVF) 
spectrometer (0.6 µm to 5.4 µm) and a number of infrared, 
visible, and ultraviolet radiometers (0.2 µm to 5.4 µm and 
9.9 µm to 10.4 µm). In addition, glow measurements were 
unsuccessfully attempted with the ~ryogenic 
Radiance Instrumentation for Qhuttle (CIRRIS-lA) 
2.5 µm to 25 µm Fourier transform interferometer. 
InfraKed 
with its 
SKIRT CVF obtained over 14,000 spectra of quiescent 
shuttle glow, thruster enhanced shuttle glow, upper 
atmosphere airglow, aurora, orbiter environment, and deep 
space non-glow backgrounds during its eight day mission. The 
SKIRT radiometers operated almost continuously throughout 
the mission to provide a detailed history of the IR/VIS/UV 
optical environment associated with the operation of large 
spacecraft structures in low earth orbit. This dissertation 
will primarily address those measurements conducted by the 
SKIRT spectrometer as they relate to space shuttle glow in 
the infrared. 
The STS-39 Space Shuttle Discovery was launched from 
the NASA Kennedy Space Center on 28 April 1991 into a 57 
degree inclination circular orbit at an altitude of 260 km. 
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Introduction 
space shuttle and spacecraft observations show that 
vehicles in low earth orbits produce a glow effect above 
surfaces oriented into the direction of motion1 • 2 • The first 
positive confirmation of this glow phenomenon occurred 
during post-flight data reduction and analysis of visible 
photographs from space shuttle mission STS-3 3 in March of 
1982 (Figure 1) with subsequent confirmation on other 
shuttle flights 4 • STS-3 represents the first unambiguous 
glow observation and confirmed a number of earlier glow type 
related observations on satellites that can be traced back 
to the 1977 Atmosphere Explorer Satellite program5• 6 • 
Based on these orbital observations and earth based 
laboratory experiments the glow is known to be caused by the 
interaction of low earth orbit spacecraft, travelling at 
approximately 8 km/sec, with high altitude ambient 
atmosphere. 
Figure 2 is a plot of atmospheric neutral species 
concentration as a function of altitude. Figures 3 and 4 
are plots of daytime and nighttime positive ion 
concentrations as a function of altitude. Specific number 
densities (m-3 > of the predominant trace neutral species for 
a 260 km orbit as listed in the U.S. Standard Atmosphere, 
1976 are presented in Table 1. As can be seen atomic oxygen 
has the highest concentration followed by molecular nitrogen. 
1 
Figure 1. Photograph of space shuttle glow taken from the 
aft flight deck during STS-3 in 1982. The shuttle was 
flying such that its port wing was into the velocity vector 
and the ambient earth atmosphere was impacting the vertical 
stabilizer and OMS pod. A visible glow is seen above those 
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Figure 4. Nighttime Atmospheric Positive Ion Composition 
Table 1. Number Densities (M3) of Predominant Neutral 
Atmospheric Species at 260 Km Altitude 
01: 1.143 x 1015 
02: 1. 700 x 1013 
N2: 3.459 x 1014 
Ar: 9.658 x 1010 
H1: 1.167 x 1011 
He: 9.196 x 1012 
(Referenced from "U.S. Standard Atmosphere, 1976", National 
Oceanic and Atmospheric Administration, National Aeronautics 
and Space Administration, and United states Air Force, 1976) 
6 
The concentrations of neutrals and ions vary not only 
as a function of altitude and day/night, but also with 
geographic latitude and longitude, geomagnetic conditions, 
solar activity, and solar cycle. In most atmospheric 
radiance computer models it is necessary to specify these 
conditions when plotting an altitude radiance profile. In 
one of the U.S. Air Force computer codes, input parameters 
such as model atmosphere (1976 Standard for example), 
molecular emitters, solar zenith angle, day/night, latitude, 
and KP must be specified. 
The U.S. Air Force, NASA, NOAA, and other agencies and 
research groups spend enormous amounts of resources 
developing atmospheric computer models and conducting 
analytical measurements from ground based telescopes and 
radars, aircraft, balloons, rockets, space shuttles, and 
satellites to update and validate those models. Thus, the 
concentrations shown in Figures 2, 3, and 4 and Table 1 are 
representative and are not exact numbers for the specific 
times, altitude, and solar conditions which existed within 
the STS-39 orbital environment. 
Although the spacecraft glow has been detected on both 
space shuttles and satellites, the available orbital and 
laboratory data have been limited for a number of reasons. 
The execution of an orbital space experiment is a very 
difficult, long lead, and costly effort; much more so in the 
aftermath of the Space Shuttle Challenger destruction. In 
7 
regards to earth based laboratory experiments the non-
availability of fast atomic oxygen sources, until recently, 
prevented ground based studies of atomic oxygen impacting 
material surfaces at orbital velocities. The realization, 
by NASA, that atomic oxygen erosion of critical spacecraft 
surfaces, such as those associated with Space Station 
Freedom, has provided the impetus and funding for ground 
based investigations with the emphasis on material effects. 
Another deficiency is that the lack of high spectral 
resolution orbital spacecraft measurement data prevents 
validation of ground based measurements. 
In 1987, as part of its Department of Defense 
responsibilities for the design and operation of United 
States military spacecraft, the U.S. Air Force Geophysics 
Laboratory, allocated funding for on-orbit glow experiments. 
The purpose was to determine the impact and uses of glow on 
and for operational space defense assets in the infrared, 
visible, and ultraviolet regions of the electromagnetic 
spectrum. Areas of interest include, and are not limited 
to, infrared, visible, and ultraviolet glow intensities and 
spectral distribution as a function of spacecraft materials, 
spacecraft surface temperatures, vehicle attitude, orbital 
altitude, day/night atmospheric composition, addition of 
atmospheric and non-atmospheric pre-cursers into the 
reaction area, determination of glow mechanisms for both gas 
phase and surface mediated reactions, lifetimes of 
8 
electronically and vibrationally excited states, and other 
pertinent investigations in support of various applications. 
The specific objective of this Ph.D. Dissertation, 
conducted as a part of the U.S. Air Force's overall 
investigation, and as a cooperative effort by the University 
of Rhode Island, U.S. Air Force, Strategic Defense 
Initiative Organization, and the National Aeronautics and 
space Administration (NASA) , was to obtain the first 
infrared spectral measurement of space shuttle glow. 
The initial step was to conduct an extensive search of 
the available civilian and government scientific, 
engineering, intelligence, and contractual literature and 
data bases to provide guidance in the experiment objectives, 
design, and operation. 
In the visible spectral region, photographic and hand 
held spectrophotometer observations from the aft flight 
decks of space shuttles provided the most extensive data 
base. Photographs show the glow is most intense from shuttle 
surfaces which are oriented into the direction of motion and 
exposed to the impacting ambient atmosphere. Analysis of 
these visible glows show a measurable orange colored glow 
extending approximately 20 cm above ram exposed surfaces and 
that the intensities decrease with increasing distances from 
the surfaces. Spectrophotometer measurements, conducted 
from inside the shuttle crew compartments looking out at ram 
exposed surfaces, show a spectral continuum from 
9 
approximately 400 nm to 680 nm at 3.4 nm resolution {Figure 
5). This data is limited to the visible spectral region by 
the optical transmission characteristics of the shuttle aft 
flight deck windows. The source of this glow is thought to 
be electronically excited nitrogen dioxide (No2 *) created by 
the impact of atmospheric oxygen with nitric oxide (NO} on 
shuttle surfaces facing the velocity vector8 • Shuttle crews 
have also documented an intensity increase in the glow when 
the orbiter attitude control thruster are fired. These 
firings are known to generate a number of combustion 
products which are then part of the ambient orbiter 
environment for varying time periods. Presumably, these 
species, when produced near ram exposed surfaces provide a 
greater than normal amount of glow reaction precursors which 
in turn leads to a greater amount of reaction with the 
ambient atmosphere and in turn generates a stronger glow 
signal. This hypothesis was confirmed by a gas release 
experiment which also flew on the STS-39 mission and will be 
addressed as part of the results and discussion. 
In the case of low earth orbit satellites, filtered 
photometers on board Atmosphere Explorers have detected 
excess radiances under certain orbital altitudes and 
spacecraft attitudes. Highly vibrationally excited hydroxyl 
molecules {OH} , created by the reaction of spacecraft 
materials with atomic oxygen, has been proposed as the 
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observed by a spectrometer on the S3/4 satellite which is 
consistent with electronically excited nitrogen (N2 ). 
Based on these shuttle and satellite observations, it 
is likely that several different processes are occurring on-
orbit and there is not a single glow reaction mechanism. 
several ground based laboratory experiments have been 
conducted in an effort to duplicate on-orbit observations9 • 
Figure 5 shows laboratory data contrasted with shuttle glow 
observations. The laboratory luminescence data were 
generated by directing pulsed oxygen atoms travelling at 
orbital velocities toward surfaces doped with NO molecules. 
Heterogeneous recombination of O and NO results in No2 *. The 
excited nitrogen dioxide then leaves the surface and emits 
ultraviolet/visible (UV/VIS) radiation. The sample surfaces 
in these experiments were coated with Z306 telescope baffle 
paint. The ground based experiments are on going, and are 
being used to verify and understand orbital measurements. 
No orbital measurements of space shuttle and spacecraft 
glow prior to the 1991 STS-39 space shuttle flight have been 
successfully conducted in the infrared region of the 
electromagnetic spectrum. 
The STS-39 experiment, §_pacecraft ~inetic InfraKed Test 
{SKIRT), was designed to obtain infrared measurements of 
space shuttle glow (including ancillary visible and 
ultraviolet measurements) with sufficient spectral 
resolution and sensi ti vi ty to identify emitting species. 
12 
other STS-39 payloads including the ~ryogenic InfraKed 
Radiance Instrumentation for .Q.huttle (CIRRIS-lA) and the 
Infrared ~ackground .Q.ignature §.urvey/Arizona Imaging 
.Q_pectrometer (IBSS/AIS) experiments were also configured to 
look at glow. In addition, ultraviolet glow measurements 
were planned by the U.S. Navy's Far UV Cameras and UVLIMB 
experiment. 
SKIRT, CIRRIS-lA, and the many other experiments on 
this manifest were launched on 28 April 1991 on board the 
STS-39 Space Shuttle Discovery {OV-103) into a 260 km 
altitude orbit at an inclination of 57 degrees for an eight 
day mission. 
SKIRT successfully obtained on orbit measurements of 
space shuttle glow at infrared wavelengths (0.6 µm to 5.4 
µm). Analysis shows spectral band structure consistent with 
that of NO, NO+, OH, and co. In addition, enhancement of the 
glow intensity and changes in its spectral signature are 
evident during thruster firings. 
CIRRIS-lA and IBSS did not measure any noticeable glow 
emissions for reasons which will be discussed. 
Ultraviolet measurements were successfully conducted by 
AIS, Far UV, and UVLIMB, however, the data analysis results 
have not yet been released. 
Photographs taken by the crew during a nitric oxide gas 
release show an enhanced visible glow effect above the 
shuttle surfaces and these results will be briefly discussed 
13 
in relation to the SKIRT measurements. 
SKIRT also operated during "non-glow" times to measure 
the in situ orbiter environment in support of the 
atmospheric measurements conducted by CIRRIS-1A11 • 
It has long been debated within the NASA, U.S. Air 
Force, and Strategic Defense Initiative Organization (SDIO) 
space community whether space shuttle environments, or those 
of any large maneuvering spacecraft, are suitable for 
cryogenic infrared sensors12 • Arguments have been made that 
water and carbon dioxide leaking from the crew compartment, 
maneuvering thruster by products, flash evaporators, water 
dumps, and outgasssing molecules from shuttle tiles and 
spacecraft surfaces would form and maintain a gaseous and 
particulate contamination cloud around the vehicle. The 
gaseous contamination would attenuate incoming optical 
radiation as well as self radiate into the on board sensor's 
field of view. The particles would scatter solar light and 
thermally radiate into the field of views. These are in 
addition to the optical contamination associated with glow. 
Because all of these events produce infrared radiation and 
thermally condensible matter, there were serious concerns 
expressed in attempting to fly cryogenic infrared sensors 
sensitive to very low signal intensities as well as having 
exposed sensor components such as telescope baffles and 
mirrors (at temperatures of approximately 12 K) exposed to 
this environment. Analysis of SKIRT data taken when the 
14 
orbiter environment was constrained to be as benign as 
possible (no thruster firings, water dumps, or vehicle 
vibrations), demonstrate that space shuttle contamination 
levels are acceptable for sensitive cryogenic infrared 
sensors operating from the shuttle cargo bay. 
This dissertation describes the mission objectives, 




Figure 6 shows the STS-39 cargo bay configuration. 
SKIRT and other Hitchhiker payloads occupied the forward 
part of the cargo bay, IBSS/AIS the center, and the CIRRIS-
lA and associated secondary experiments were in the aft 
section. 
SKIRT 
SKIRT consisted of two separate payloads, designated as 
SKIRT CVF (~ircular Yariable Kilter) and SKIRT GLOS (~aseous 
Luminosity/Qptical flurfaces). Together with other 
experiments, avionics, and payload support structures 
(Figure 7) the payload was designated as STP-1 on the STS-39 
manifest. 
SKIRT CVF features an infrared circular variable filter 
spectrometer and a long wavelength infrared radiometer, both 
sharing common collecting optics and cooled with solid 
nitrogen. The spectrometer (using an In:Sb detector) covers 
the wavelength region from 0.6 µm to 5.4 µm at 2% to 3% 
spectral resolution and completes a spectral scan in five 
seconds. The radiometer has a Hg:Cd:Te detector and samples 
a single wavelength interval (9.9 µm to 10.4 µm) which is an 
atmospheric transmission "window" for infrared sensors. The 
detectors and optics are cooled to approximately 57 K. An 
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Figure 7. STS-39 SKIRT/Hitchhiker STP-1 Payload Configuration 
to expose the 2x2 degree field of view along a line of sight 
directed perpendicularly to the shuttle cargo bay (-Z axis). 
specifications are given in Table 2. 
The optical assembly (Figure 8) includes collecting and 
re-imaging optics, a vibrating reed chopper, a rotating 
filter, and detector/pre-amplifier assemblies. Incoming 
radiation enters from the right through a baffled tube onto 
mirror Ml. The collected energy is then chopped by the 
vibrating reed chopper located immediately behind the first 
field stop and sent to M2. For the CVF, relay optics re-
image the field stop at the first surface of the rotating 
filter. The CVF consists of four segments. Each segment 
is a wedge-coated interference filter and has spectral 
optical transmission characteristics linearly dependent on 
radial position. Only energy that passes through a 
particular section of the filter segments is re-imaged onto 
the detector. In the case of the radiometer, a right-angle 
mirror diverts a portion of the beam through the narrow 
bandpass filter and a germanium lens focuses the energy onto 
the detector. 
Extended source and point source calibrations were 
performed at the manufacturer's facility (Space systems 
Engineering Inc. in Logan, Utah) with assistance by the 
Space Dynamics Laboratory of Utah State University and the 
Aerospace Corporation. The calibration report is titled 
"Engineering Calibration summary for the NS-9D Shuttle 
19 
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Figure 8. SKIRT CVF Spectrometer and Radiometer Optical Head Assembly 
Kinetic Infrared Test (SKIRT) 13 · 
The SKIRT CVF also has a dewar/cryogen system, aperture 
cover assembly, glow plate, and avionics. Figure 9 is a 
drawing of the payload. This assembly is mounted into a 
space shuttle Get Away Special (GAS) can (Figure 10) which 
has been adapted for a mechanical and electrical interface 
to the Hitchhiker-M and Hitchhiker-G payload support 
structure. 
The SKIRT CVF dewar uses solid nitrogen as the working 
cryogen for cooling the optical components. The thermal 
design provides the following: 
1) Maintains the nitrogen in a solid phase after final 
freezing for approximately five days prior to launch. Once 
the payload doors are closed and the shuttle is placed into 
a launch status, payloads must be self sufficient in cryogen 
and power to survive several launch attempts over a number 
of days. 
2) Provides sufficient cryogen capacity for an eight-
day mission. 
3) Ensures the cryogen will safely vent in the event of 
loss of dewar jacket vacuum. Space shuttle safety 
requirements are primary design considerations. 
The dewar encloses a 38.6 liter cryogen tank filled 
with 94% void fraction aluminum foam (to ensure good thermal 
paths between the cryogen and tank wall). The effective 
cryogen volume is approximately 36 liters. Surrounding the 
22 
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Figure 9. SKIRT CVF payload configuration. This assembly 
fits into a NASA Get Away Special (GAS) can modified for a 
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Figure 10. Hitchhiker Canister with SKIRT CVF Experiment 
tank is a radiation shield wrapped with multi-layer 
insulation. 
Prior to launch the system is filled with liquid 
nitrogen and then frozen to approximately 30 K by flowing 
liquid helium through heat exchanger coils. The pressure of 
the system after freezing is below atmospheric. Since 
ground vacuum venting is not provided, there is no venting 
of nitrogen vapor during launch pad hold time. The parasitic 
heat load into the cryogen on the ground in a launch 
configuration was predicted to be approximately 1.8 watts. 
Because of orbiter system safety concerns, the solid 
nitrogen was sufficiently cooled prior to launch to prevent 
melting and possible venting N2 gas into the shuttle cargo 
bay. 
Following launch, the system vents through a mechanical 
check va 1 ve. Once in orbit the parasitic heat load was 
estimated to be 1.3 watts with the aperture closed and 2.1 
watts with the aperture open and the experiment operational. 
Based on this thermal analysis, on orbit cryogen lifetime 
was estimated at sixty days which would ensure uniform 
cryogenic operation during the planned eight day mission. 
The top plate is provided by the SKIRT CVF payload 
since it contained the aperture cover assembly and glow 
plate. The aperture cover is commanded open by the ground 
via S-band telemetry for on-orbit operations. Otherwise it 
remains closed to prevent contamination of the cryogenic 
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optics from orbiter activities such as thruster firings, 
water dumps, and other events which produce condensible 
gaseous products around the vehicle. The glow plate is 
aluminum painted with a standard telescope baffle paint, 
chemglaze Z306, which from previous experiments14 is known 
to provide an intense visible glow when exposed to ram. The 
plate is mounted just outside the sensor's 2x2 degree field-
of-view in order to provide a known surface glow source for 
the experiment and has sensors to monitor the plate 
temperature. The bottom cover is provided by NASA and 
provides connections from the SKIRT avionics box to the 
Hitchhiker avionics for power as well as real time 
commanding and telemetry data down-link. All SKIRT CVF data 
are sent via Ku-band telemetry to the NASA Goddard Space 
Flight Center for real time processing and display. 
The SKIRT GLOS sensors (Figures 11, 12, 13, 14, and 15) 
were designed for radiometric measurements in the infrared, 
visible, and ultraviolet wavelength regions. The design 
philosophy for the infrared modules was that they would be 
backup payloads to the SKIRT infrared CVF spectrometer. The 
SKIRT CVF, with a never before flown solid nitrogen cooling 
system, a stepper motor driven filter wheel mechanism, and 
a motor driven aperture cover which had to operate in micro-
gravity, high vacuum, and in a broad temperature range 
environment, was considered high risk. The SKIRT GLOS, with 
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Figure 16. SKIRT GLOS filter band passes 
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state components was considered to be, in the space 
business, a higher reliable assembly. 
There were 42 filtered channels covering the spectral 
region from 2000 Angstroms to 5.4 µm. The bandpasses, 
displayed graphically in Figure 16, were selected to isolate 
emissions from specific radiators and to correlate this 
mission data to other experiments involved in spacecraft 
glow. 
SKIRT GLOS was mounted on the Hitchhiker-M structure 
(Figure 7) such that its parallel fields-of-view are along 
the orbiter' s z-axis looking vertically out of the cargo 
bay. In this orientation it would measure near field 
emissions from orbiter and payload surfaces as well as from 
shuttle associated gases and particles. The radiometers are 
functionally grouped into two categories, infrared and 
UV/VIS. To obtain sensitivity adequate to measure infrared 
emissions there are two infrared radiometer modules which 
have 14 indium antimonide detectors mounted on the cold 
heads of two closed cycle cryo-coolers (Figure 13). These 
detectors and filters are held near 80 K and cover from 1.5 
µm to 5.3 µm. The emissions in the optical path above the 
payload are collected using telescoped optics with tuning 
fork choppers. The cryo-coolers are Cryodynamics, Inc. 
Model M15-R Stirling cycle cryogenic refrigerators using 
helium as the working gas. Because of the expected 
inability to efficiently dissipate thermal energy from the 
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refrigerators while in the orbiter cargo bay, the infrared 
modules were not planned to be operated continuously, but 
were to be commanded on/ off by ground command as upper 
temperature limits on the hardware warranted. 
There are four UV/VIS modules using silicon and 
germanium detectors (Figure 14). To study transient events, 
such as thruster firings, eight of the radiometer channels 
were sampled every 0.1 second. This time scale is comparable 
to thruster duration and near field residence times of 
thruster generated products. On board micro-processors were 
used to A/D sample the data, sequence, format, and configure 
the data for real time Hitchhiker-G S-band telemetry down-
link to the ground (Figure 15). 
Electrical power was supplied by the orbiter via the 
Hitchhiker-G avionics which also provided real time 
commanding and telemetry down-link to the ground. Because 
of this real time communication link with the payload, we 
were able to modify pre-flight planned measurements. This 
allowed us to optimize our data collection opportunities 
based on analysis of real time calibrated spectra generated 
at the Payload Operations Control Center at NASA Goddard 
Space Flight Center. 
CIRRIS-lA 
The CIRRIS-lA was a U.S. Air Force, Defense Nuclear 
Agency, and Strategic Defense Initiative experiment designed 
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to obtain simultaneous infrared spectral and spatial 
measurements of airglow, aurora, and targets of 
opportunity. CIRRIS-lA was originally manifested for a West 
coast launch in 1986, however, with the Space Shuttle 
challenger destruction all flight operations associated with 
the National Space Transportation System were indefinitely 
suspended. The CIRRIS-lA was eventually remanifested for a 
1991 launch. During this interim period, as the U.S. Air 
Force became concerned about spacecraft glow on low earth 
orbit systems, CIRRIS-lA flight operations and associated 
timeline activities were modified to include a shuttle glow 
measurement. 
The primary sensors consist of a Michelson 
interferometer (Fourier Transform - Infrared; FTIR) for high 
resolution spectral measurements and a dual focal plane 
radiometer with selectable bandpass filters for 
spatial/clutter measurements in the 2.5 µm to 25 µm 
wavelength region. The interferometer and radiometers share 
the collection optics of a high off-axis-rejection telescope 
for simultaneous spectral and spatial measurements within 
the same field of view. The sensor optics and telescope 
were cooled to liquid helium temperatures, 12 K, to allow 
measurements of emissions from weak infrared sources in the 
60 to 150 km altitude atmosphere. 
The CIRRIS-lA sensor is mounted into a two axis gimbal 
system that rotates the sensor in the orbiter pitch and roll 
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axis (Figure 17). It was commanded by the shuttle crew from 
an aft flight deck command and monitor panel. 
The cIRRIS-lA interferometer has a 1 cm-1 spectral 
resolution capability, compared to the SKIRT CVF 20 cm-1 
resolution, and offered the prospect of actually measuring 
the rotational line structure associated with the 
vibrational band structure. This would have provided the 
definite measurement of shuttle glow emissions. 
At 5µm the sensitivity of CIRRIS-lA #2 interferometer 
detector is approximately 8 x 10-9 W/cm2 sr µm. The 
sensitivity of the SKIRT CVF at 5 µm is 1.3 x 10-10 W/cm2 sr 
µm. CIRRIS-lA with its As:Si detectors was designed for 
maximum sensitivity in the LWIR and not the SWIR region 
which overlaps the SKIRT CVF wavelength coverage. As can be 
seen, SKIRT CVF is more sensitive in the SWIR by more than 
a factor of lOX for near field extended source emissions 
than the CIRRIS-lA. 
Even though CIRRIS-lA was never designed for shuttle 
glow measurements we decided to modify on orbit operations 
to attempt a glow measurement. Unfortunately, the gimbal 
system did not have sufficient pitch capability to point the 
sensor in the vicinity of the orbiter vertical stabilizer 
and OMS pods where we knew intense glow emissions occurred 
when these surfaces were exposed to ram. In addition, 
because of primary mirror cleanliness considerations we 
could not point the telescope aperture into the ram 
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direction. The only other option was to maneuver the 
shuttle remote manipulator system (RMS), the arm, into the 
vicinity of the sensor and attempt to measure the glow off 
of a small section of the RMS while it was exposed to ram. 
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Figure 17. STS-39 CIRRIS-lA Payload 
IJ3SS/AIS 
This set of instruments was a SDIO sponsored experiment 
and consisted primarily of a helium cooled grating infrared 
spectrometer, a UV spectrometer, and low light level 
televisions. Its primary mission was to measure the 
spectral and spatial structure of rocket firings and 
chemical releases in space. A secondary objective was to 
measure space shuttle glow while the payload was attached to 
the RMS and pointed by the crew at the vertical stabilizer 
and OMS pod areas while those surfaces were exposed to ram. 
AIS successfully measured glow in the UV and this data 
is under analysis. IBSS appears, at this present time, not 
to have measured glow. The belief is that it was not 
properly pointed into an area of glow emission and was 
instead pointed so close to the shuttle surfaces that the 
orbiter black body emissions swamped out any glow signal. 
This data, as well as the CIRRIS-lA, would have provided 
very high spectral resolution spectra of glow in the 2.5 µm 
to 25 µm region. Unfortunately, this sensor also was not 
designed with glow as a primary objective and like CIRRIS-lA 
was conducted on a best effort basis. 
Critical Ionization Velocity Experiment 
Also associated with the IBSS/AIS experiment was a gas 
release payload, mounted on the forward port cargo bay sill 
of Discovery, which discharged small amounts of gases into 
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space to test a critical ionization velocity theory. 
Associated with the gas release payload were UV/VIS 
radiometers and low light level televisions to measure the 
effect of gas releases in low earth orbit at velocities of 
s km/second. one of these gases was nitric oxide and the 
results of that gas release will be discussed further in the 
results and discussion section. 
Mass Spectrometer 
A secondary experiment which flew with the CIRRIS-lA 
was a neutral/ ion quadrapole mass spectrometer. It was 
planned to operate continuously on orbit to provide a 
qualitative and quantitative measurement of neutral and 
ionized species as a function of MET and attitude. Many of 
the SKIRT CVF measurements were designed to operate 
simultaneously with the mass spectrometer such that both 
instruments would be in a optimum glow attitude. The mass 
spectrometer was mounted in the cargo bay parallel to the 
starboard wing and pointed 15 degrees up in roll. The SKIRT 
CVF was designed such that its glow plate and surface area 
would be exposed to maximum ram when the orbiter was flying 
starboard wing into the velocity vector with the SKIRT CVF 
field of view looking toward deep space. Thus, at these 
times the SKIRT CVF would be in its most intense glow 
attitude while the mass spectrometer would be looking 
directly into the ram. Unfortunately, the tape recorders 
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which the mass spectrometer were to record on failed and no 




Ground operations are those processes concerned with 
the delivery, final testing, qualification, integration into 
the shuttle cargo bay, and pre-launch servicing of the 
payload prior to cargo bay close out. 
deal only with the SKIRT payload. 
This section will 
SKIRT CVF and GLOS underwent stringent NASA safety 
reviews to preclude any possibility of personnel injury, 
structural failure, electrical short, cryogen blow down, or 
in-bay operations which would jeopardize the mission and/or 
cause catastrophic failure to the vehicle and loss of life 
of the crew or support personnel. 
Six major safety reviews were conducted. Ground safety 
was performed at NASA Kennedy Space Center (KSC) under the 
auspices of a NASA-USAF Safety Review Team {SRT). Flight 
safety was conducted at NASA Johnson Space Center with a 
slightly different SRT. The reviews were designated as 
Phase o / 1, 2, and 3 . At the Phase 3 Review all SRT, 
experiment principal investigators, and program managers 
signed off on safety certifications stating that they had 
meet all NASA Space Transportation System (STS) requirements 
through analysis and testing. 
Safety documents are thousands of pages in content and 
are not included in this Dissertation15 • 16 • 17 • 18 ·19 ,20. 
Payload qualifications included shake and vibration, 
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electromagnetic interference, electromagnetic compatibility, 
and thermal/vacuum testing of the payload standing alone and 
integrated into the Hitchhiker payload support structure. 
In addition, extensive computer modelling for thermal and 
mechanical structural analysis were conducted by the NASA 
GSFC Hitchhiker Program Office. Again, these documents are 
not included as part of this Dissertation, but are available 
from the appropriate U.S. Air Force and NASA offices. 
upon completion of final testings and calibrations the 
SKIRT payloads were delivered to NASA GSFC for mechanical 
and electrical integration into the Hitchhiker-M and 
Hitchhiker-G payload support system. Final testing and 
payload compatibilities were performed and any necessary 
modifications completed. 
During this time SKIRT ground support equipment (GSE) 
were interfaced to the NASA GSFC computers. Testing, 
modifications, and mission rehearsals were conducted on a 
regular and continual basis up to launch. 
The entire STP-1 payload was then transported to the 
NASA Kennedy Spaceflight Center (KSC) launch facility for 
integration into the Space Shuttle Discovery cargo bay. 
Figure 18 is a photograph of the SKIRT payload mounted in 
the Discovery's cargo bay surrounded by ground support 
personnel (author is standing in back row fourth from left). 
Final ground processing commenced at L-144 hours. 




Figure 18. SKIRT Payload and Support Personnel in Discovery Cargo Bay 
sensor was cold and filled (Figure 19). Helium was then 
flowed through heat exchanger coils on the SKIRT CVF dewar 
to freeze the nitrogen (Figure 20). At L-72 hours all 
valves were configured for launch and red tag covers removed 
from SKIRT CVF and GLOS. All ground support equipment {GSE) 
and personnel were removed from the cargo bay area, the 
cargo bay doors closed, and the rotating service structure 
at Launch Complex 39 moved into a launch configuration. 
SKIRT GSE were transported from the launch pad area to 
NASA GSFC to act as backup flight operations GSE for 
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Figure 19. Liquid nitrogen fill schematic. 
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Figure 20. Heat exchanger transfer schematic 
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Flight Operations 
The Space Shuttle Discovery {OV-103) and its seven man 
crew lifted off at 118:11:33:14 GMT {28 April 1991 at 07:33 
AM EDT) from NASA Kennedy Space Center (Figure 21). The 
launch was without incident and described by mission 
controllers as nominal. After reaching an initial altitude 
of 133 nautical miles (nmi), the large orbital maneuvering 
engines were fired to place the orbiter into a near circular 
orbit of 140 nmi at an inclination of 57 degrees. 
once in the required orbit the crew opened Discovery's 
payload bay doors and exposed the payloads to space {Figure 
22). They then enabled power to the payload electrical bus 
and configured the Hitchhiker-G avionics for ground control. 
All command and control of the SKIRT CVF and GLOS were 
conducted from the NASA GSFC Payload Operations Control 
Center {POCC). Commands from the SKIRT GSE were routed to 
NASA GSE and uplinked to the shuttle via an extensive 
communications network involving ground stations and 
satellites {Figure 23). Data from the experiments were 
transmitted via the Hitchhiker-G avionics into the orbiter 
avionics and transmitted to the ground via S-band and Ku-
band telemetry. 
Continuous twenty four hour operations were conducted 
during the eight day mission. A SKIRT CVF team headed up by 
Dr. Donald Jennings of NASA GSFC and a SKIRT GLOS team 
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Figure 21. STS-39 Space Shuttle Discovery on Launch Pad 
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Figure 23. Hitchhiker Telemetry Link 
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While Sands, NM 
headed up by Dr. David Green of Physical Sciences Inc , were 
divided into a two shift operation with approximately five 
members per shift. In addition to the SKIRT teams there 
were personnel dedicated to the Hitchhiker-M and Hitchhiker-
G under the direction of Ted Goldsmith of NASA GSFC as well 
as hundreds of other personnel all over the world. My 
position was as SKIRT Principal Investigator and Program 
Manager at NASA JSC Mission Control Center in Houston 
(Figure 24). In addition, I was one of two team chiefs and 
Principal Investigators for the CIRRIS-lA. My call signs 
were "Houston SKIRT PI" and "CIRRIS PI" on the communication 
networks between NASA Centers and the shuttle. 
SKIRT was commanded on at Mission Elapsed Time (MET) 
00/02:56 (Day 00, hour 02, minute 56) and continued to 
operate through MET 07:22:00. A number of glow measurements 
were conducted at specific times during the mission when the 
orbiter attitude was oriented such that the SKIRT payload 
and surrounding surfaces were exposed directly to ram, away 
from ram, and looking at the earthlimb. During non-glow 
related times, other measurements were conducted throughout 
the flight. Over 14,000 spectra of shuttle glow, airglow, 
aurora (IBC III), calibration objects, and of the orbiter 
environment were recorded. This data provides not only the 
first infrared measurement of space shuttle glow, but also 
a detailed record of the on-orbit environment associated 




Figure 24. On Console at Mission Control, NASA JSC, Houston, TX 
28 April 1991 - 6 May 1991 
SKIRT CVF operated only during specific times during 
the mission. Appendix I contains the STS-39 planned and as 
flown timelines. Constraints included: 1 - Availability of 
Ku-band telemetry down-link. Since the CVF spectrometer 
required a high data bandwidth, all CVF data were sent down 
on the high speed Ku-band link. This necessitated being 
able to point the shuttle Ku-band transmitter/radar antenna 
at one of two available Tracking and Data Relay Satellites 
(TORS} for downlink to the White Sands Missile Range (WSMR} 
receivers with subsequent retransmission to the NASA GSFC 
pace. 2 - Other payloads on STS-39 also required the Ku-
band antenna and time had to be allocated between 
experiments. 3 - Because of the cryogenic nature of the 
SKIRT CVF primary mirror the aperture cover was not opened 
during orbiter contamination producing events such as water 
dumps to prevent condensible matter contaminating the cold 
sensor optics. Sun avoidance and other constraints also 
determined payload operations. 
All SKIRT data were recorded on disks and real time 
data analysis was conducted off line as time permitted. 
Because of the real time data down-link the SKIRT team was 
one of the few investigators who knew in real time that 
their experiment was working and successfully obtaining the 
sought after data. Appendix II list the SKIRT CVF data sets 
collected along with brief comments by the on-shift NASA 
GSFC POCC team chief. 
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SKIRT GLOS operated almost continuously throughout the 
mission with sun avoidance the primary concern. The pre-
flight thermal concern on the mechanical coolers was not a 
significant problem as the orbiter maintained a fairly cold 
attitude. 
Because of the higher priority earthlimb objectives the 
cIRRIS-lA glow measurement, designated as PC61, was 
conducted as one of the final CIRRIS-lA measurements and 
there was only one opportunity allowed in the timeline. This 
was an intensive crew operations involving not only the 
cIRRIS-lA payload specialist, but also a mission specialist 
to position the RMS and a pilot to maneuver the orbiter 
(Appendix IV is the crew checklist for this operation) . 
Considerations and constraints were many for this one 
chance opportunity to obtain a 2.5 to 25 µm glow measurement 
at 1 cm-1 resolution. To maximize the purity of the shuttle 
glow observation the measurement was conducted in umbra to 
prevent direct and scattered solar radiation from entering 
the CIRRIS-lA telescope. To prevent earthshine and 
earthlimb radiation from entering the telescope the CIRRIS-
lA was pointed to deep space. The cargo bay lights were 
turned off. The RMS was positioned relative to the o, o 
CIRRIS-lA gimbal position (looking straight up out of the 
cargo bay) such that it was two meters above the aperture 
and one meter to port (Figure 25). The orbiter was flown 











Figure 25. CIRRIS-lA as seen from the aft flight deck. The RMS was positioned 
one meter to the port side of the CIRRIS-lA FOV center line and two meters 
above the telescope aperture cover. 
and the RMS surface closest to the CIRRIS-lA field of view 
was exposed to ram. All maneuvering thrusters and 
contamination events were inhibited to prevent mirror and 
data contamination. The payload specialist was directed to 
use the CIRRIS-lA joystick gimbal controller to roll the 
sensor toward the RMS until the #2 interferometer detector 
signal was saturated by the RMS black body emission. He was 
then to roll the sensor to starboard until the signal was no 
longer in saturation. It was hoped at this point the 
cIRRIS-lA would be measuring glow of the RMS. 
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Results and Discussion 
This section addresses the SKIRT CVF data for 
quiescent glow, thruster enhanced glow, atmospheric 
emissions, comparison to synthetic spectra, day/night 
variations, and ram angle dependance. SKIRT GLOS results 
will be shown for a nitric oxide gas release. A brief 
discussion of the CIRRIS-lA and IBSS results at measuring 
glow will also be included. 
Figure 26 is a spectrum of daytime space shuttle glow 
measured when the orbiter was flying bay to ram in a vehicle 
attitude such that the SKIRT CVF sensor field of view was 
between 3 to 40 degrees from the velocity vector (sensor 
pointing into ram while looking above the horizon) . This 
spectrum was generated from twenty nine stacked spectra 
which were recorded during a time interval of MET 
06/16:16:11 through MET 06/16:18:39 (local time 1304 hours 
through 1345 hours). These scans were acquired after 
Discovery had been on orbit for over 160 hours. The orbiter 
surfaces (top and bottom) had been heated by the sun during 
the first day on orbit to bake out water and other adsorbed 
molecules. By the time these data were collected, 
outgassing from external surf aces is believed to have been 
minimized. Prior to and during this measurement time all 
thruster firings, water dumps, flash evaporators, and other 









E 2.00e-09 u 
cr 







~I 1 Ji I 
s.o 2.0 





Figure 26. Quiescent Space Shuttle Glow Spectrum 
(Signal Averaged) 
5.0 6 . 0 
MET 06/16:16:29 
Figure 26 is representative of the radiance induced by the 
ambient environment surrounding quiescent low earth orbit 
spacecraft. Emission features for this "quiescent" glow 
have been assigned as: 
5.3 µm NO fl V=l 
2.7 µm NO fl V=2 
4.3 µm NO+ fl V=l 
2.8 µm OH fl V=l 
1. 4 µm OH fl V=2 
4.6 µm co fl V=l 
Emission features from N02 are not readily apparent at 
this phase of investigation. Unfortunately, the wavelength 
coverage of the nitrogen cooled SKIRT CVF did not extend out 
to the N02 v 3 band at 6.17 µm. 
Figure 27 is a glow spectrum taken during an orbiter 
thruster firing with a ram angle of 24.6 degrees. As can be 
seen from Figures 26 and 27, the quiescent glow spectra and 
thruster glow spectra are different, both in signal 
intensity, and in spectral content. 
During quiescent ram conditions the shuttle glow 
radiances are on the order of 10-9 w/cm2 sr µm. During 
thruster firings the signal intensities increased up to 10-8 
to 10-7 w/cm2 sr µm. 
The enhanced thruster glow intensity is consistent with 
visual observations and is caused by the increased 
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Figure 27. Thruster Enhanced Shuttle Glow Spectrum 
5.0 6.0 
MET 04/16:44:11 
exhaust available for reaction with the ambient atmospheric 
0 and N2 • The thruster glow spectrum appears to contain at 
least NO, NO+, OH, and CO. 
Figure 28 is an airglow spectrum of the earthlimb, 
taken when the orbiter was in a nose down gravity gradient 
attitude with thrusters and contamination events inhibited 
(the SKIRT CVF field of view was looking in wake at the 77 
km altitude earthlimb) . This spectrum, showing atmospheric 
emissions from oxygen, hydroxyl, carbon dioxide, ozone, and 
nitric oxide, provides a well characterized reference21 to 
compare with the quiescent and thruster enhanced glow 
spectra (Figure 29). 
To assist in the SKIRT data analysis, synthetic spectra 
have been calculated using the U.S. Air Force ~trategic High 
~ltitude Radiance ~ode {SHARC) 22 and the ~uroral ~tmospheric 
Radiance ~ode (AARC) 23 • 
A synthetic spectrum for vibrationally excited NO was 
generated that closely matches the SKIRT CVF spectral 
distribution at 2.7 µm and 5.3 µm (Figure 30). The band at 
5.3 µm is assigned to the 6 v=l fundamental and the 2.7 µm 
band is assigned to the 6 v=2 overtone. 
In the 2.7 µm spectral region water is also a radiator 
and it is known from mass spectrometer measurements that 
water is part of the shuttle environment. To distinguish 
between the NO overtone and the H2o (v1 + v 2 ) combination 
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Figure 30. Comparison of Nitric Oxide Fundamental and Overtone Bands 
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Figure 31. Comparison of SWIR water spectrum to quiescent shuttle glow spectrum. 
Dotted line is H2o at 20 cm-
1 spectral resolution. 
quiescent shuttle glow data (Figure 31) . The peak of the 
water band is blue shifted relative to the glow emission. 
However, when compared to the thruster enhanced glow data 
there is some overlap in this spectral region and water 
cannot be ruled out as a component of infrared glow under 
certain conditions. 
similar synthetic spectra were produced for NO+ and 
Figure 32 shows the comparison of a quiescent shuttle glow 
spectrum to the spectral distribution for both NO and NO+. 
In addition to changes in shuttle glow caused by 
thruster firings there are other factors which may influence 
the intensities and spectral distributions of the infrared 
glow. Among these are day/night and ram angle variations. 
Since the glow is known to be dependent on atmospheric 
composition a diurnal variation in the glow would be 
expected. Figure 3 3 compares a daytime glow spectrum 
(06/16:16; local time 1300 hrs) to a nighttime glow spectrum 
(07/18:19; local time 2340-0100 hrs). Even though the 
spectral features are similar the overall intensity of the 
nighttime spectrum is down by a factor of approximately 
2.5x. Both measurements were conducted at a ten degree 
angle from ram. These results are consistent with a 
nighttime decrease of o when atomic oxygen combines with 
ozone to produce molecular oxygen, and to a decrease in o+ 
(Figures 3 and 4) relative to daytime concentrations. The 
on-orbit observation is consistent with ground based 
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Figure 33. Day Shuttle Glow vs Night Shuttle Glow25 
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5 . 0 
laboratory experiments involving fast O and o+ reacting with 
24 which will be discussed later in this section. 
N2 
From visible observations it is well known that the 
gloW intensity is ram angle dependent. To measure the 
effect, in the infrared, the shuttle cargo bay ram angle was 
varied from 11 degrees to 90 degrees (MET 06/18:09 
OG/18:24). At 11 degrees the SKIRT sensor and surrounding 
payload and shuttle surfaces were directly in ram and 
exhibited maximum glow intensities. As the ram angles 
increased and the 8 km/sec velocity spacecraft surfaces were 
less exposed to the impacting atmosphere the glow intensity 
decreased. The variations of the spectral glow emissions 
with ram angle are shown in Figure 34. The less surface area 
near the sensor field of view that is exposed to the 
incoming atmosphere the weaker the infrared glow emissions; 
consistent with visible observations. 
Since NO appears to be the dominant radiating species 
in the infrared glow, its 5.3 µm intensity was plotted as a 
function of ram angle. Figure 35 is a plot of this 
measurement and shows a cosine squared fit to the data. In 
addition, the intensities versus ram angle for 2.9 µm, 4.5 
µm, and 5.3 µm were also plotted (Figure 36). 
cosine squared fit is observed. 
Again a 
One of the other experiments on STS-39 involved the 
controlled releases of four gases (nitric oxide, xenon, 
neon, and carbon dioxide. During the NO gas release the 
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VARIATION OF IR GLOW WITH RAM ANGLE 
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Figure 34. Variation of Glow Spectra with Ram Angle25 
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Figure 35. 5.3 µm Glow Intensity vs Ram Angle2 5 
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Figure 36. 2.9 µm, 4.5µm, and 5.5 µm Glow Intensities vs Ram Angle. 25 
SKIRT GLOS radiometers obtained excellent data prior, 
during, and after the event. 
Figure 37 is a plot of the visible radiometer signal 
intensity versus time. At the start of the release (MET 
03 /23:25) there is a rapid increase in signal. The signal 
stays fairly constant and when the gas is shut off the 
signal returns to its baseline level. Figure 38 is a 
photograph, taken by one of the crew members from the aft 
flight deck window, during the event. The gas glows 
brightly in the cargo bay and also creates a bright surface 
glow on the orbiter rear vertical stabilizer, OMS pods, and 
top port wing. 
Based on the SKIRT data and analysis of visible 
photographs26127 ' 28 it appears that at least two types of 
reactions are occuring. One is a gas phase reaction 
involving nitric oxide and atomic oxygen (NO+ O ---> No2*) 
and the other is a surface mediated reaction caused by the 
migration of NO to the vehicle surfaces and subsequent 
reaction with incoming atomic oxygen to form No2* (NO+ O + 
M ----> N02 *) • Both reactions are followed by excited 
nitrogen dioxide going to its ground state (No2* ----> N02 + 
hv). 
Figure 38 is a plot of the radiometer signal versus 
time. There are two different slopes in the decay time of 
the visible radiometer signal once the gas supply is turned 
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Figure 38. SKIRT GLOS Visible Radiometer Intensity Starting 
at End of NO Gas Release. 28 
2.5 
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the gas phase reaction while the slower decay time is 
associated with the surface mediated reaction. 
The attempt to measure shuttle glow with the CIRRIS-lA 
was not successful. The interferometer did not have 
sufficent sensitivity to see quiescent glow as produced by 
the small section of the RMS exposed to ram. Had the column 
density within the CIRRIS-lA field of view been greater then 
the glow might have been measured with the sensor's 1 cm-1 
spectral resolution capability. 
Ground based laboratory measurements are being used to 
extend the SKIRT data to understanding glow reaction 
mechanisms. Advantages of non-orbiting experiments over 
shuttle cargo bay payloads are exact control over variable 
parameters, ability to repeat and change conditions, and the 
luxury of conducting measurements over a greater than seven 
day time period. A major disadvantage, however, is the 
uncertainty of accurately duplicating orbital conditions. 
To obtain the maximum possible scientific results, almost 
all space related research involves both ground and space 
based experimentation. For SKIRT we are looking at previous 
ground based data and are conducting additional 
investigations based on the orbital data. 
Figure 40 is a plot of fourteen of the SKIRT GLOS 
radiometer channels during the NO gas release compared to a 
previously measured laboratory spectrum29 for NO + o + M. 
There is a good correlation between the visible and near 
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Figure 40. SKIRT GLOS nitric oxide gas release measurement 
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figure 41. Ground based fast atomic oxygen reaction chamber. 
infrared radiometer on-orbit measurements to this laboratory 
data. 
Laboratory experiments of fast oxygen atom/nitrogen 
interactions under U.S. Air Force and NASA sponsorship are 
also being used in the SKIRT data analysis26 • In these 
ground based experiments, a beam of atomic oxygen (with 
trace o+) moving at selected velocities of 8 to 12 km/s 
intersects a N2 flow under single collision conditions 
(Figure 41) . Radiances have been observed in the same 
bandpasses and intensity ratios as the SKIRT orbital data. 
under laboratory conditions, the processes giving rise to 
the emissions are: 
0 (8 km/s) + N2 --> NO (V) + N 
and o+(8 km/s) + N2 --> NO+(V) + N 
consistent with the SKIRT results. 
The SKIRT space shuttle glow experiment travelled over 
3,475,000 nautical miles in space and completed 134 orbits 
of the earth. 
81 
Summary 
The SKIRT payloads on board the STS-39 Space Shuttle 
Discovery obtained the first infrared spectra of space 
shuttle glow. Analysis shows NO, NO+, OH, and co to be 
components of the infrared glow. During thruster firings 
there are 10- to 100-fold enhancements in the infrared glow 
radiance intensities, as well as changes in the observed 
spectral distribution. Visible measurements obtained during 
a NO gas release show emissions from No2*. The SKIRT orbital 
data are consistent with experimental results from other 
space observations and ground based measurements. 
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STS-39 was a complex mission to plan and execute. This 
appendix shows one version ~f an experiment flight timeline. 
In combination with other data sets, these were used to fly 
the mission and in post-flight data reduction and analysis 
are used to reconstruct on-orbit activities related to 
payload data acquisition. The first timeline is the pre-
flight plan and the second is the as flown mission. 
Numerous and constant changes were made real time to 
optimize data collection and to work around malfunctions and 
contingencies. These documents were generated and 
maintained by Rick Agardy of The Aerospace Corporation who 
acted as one of the interfaces between the experimenter 
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SKIRT CVF Data Blocks 
This appendix is a listing of the SKIRT CVF data and is 
used primarily to identify data blocks recorded on Bernoulli 





































Preamp warming, first scans 
Cover opening first time 
cover closing first time 
Local mode just when data started 
Narrow band data 
A lot of data looking into GGS, 
glow begin 26:34.87 








constraints 73 - 61.9 (sun) 00\21:03 
Sun continuing through our constraints 
61.9 - 55 00\21:11 
Sun continuing through our constraints 
38 - 30 
Sun continuing through our constraints 
30 - 29.6 
Earth scans, no sun 
Earth scans, sun 
Earth scans 
Above earthlimb, starting in darkness, 













































Turn off CVF, close cover 
Power up, preamp/detector warmup, 
cover open 
Dark earthlimb, dark to light 
terminator 
Dark scans, long wavelength hump 
Closing cover 
Turn on, open cover, preamp warmup 
Low background 
Low background, small NO hump 
Small NO hump 
Small NO hump 
Low background 
Small NO and maneuvering 
PQ04, dark earth in background 
Closing cover 






















































Earth, deep space, moon within 19 deg, 
thruster firings? 02/02:06 
Hard earth 02/03: 05 
Dark earth 02/03:47 
Empty subdirectory 02/06:14 
Small NO hump 02/07:48 
Cover close, CVF off, deactivate 02/08:10 
Activation, cover open 02/08:52 
Earth scans 
Cover close, cover reopen 
Some earth, cover close 
Cover previously opened 
PC61 Glow Scan 
Power on, CVF off, warm up 
CVF opening, power on, thruster 
Sun off axis 26.4 - 125, ram=64.4 
thruster burns, good glow data, 
good thruster-16:44 








































Cover closed, NB Stirn, cover opening, 
earth limb 
"Ratty " data, deep space, thrusters, 
close cover 
Check cover to see if it was cold 
Cover closed noise, stimulators 
cycling, NB on, cover opening 
Dim glow, deep space background 
Stronger glow, sun, deep space 
great limb scan 








Small glow, thruster firings, low sun 06/08:24 
Good limb data 06/09:10 
Hard earth, stopped CVF @ 89.45 and 
65.79 for thrusters 06/09:50 
Low sun, glow, maneuvering during 
final scans, cover close 06/10:20 
Cover closed, cover opening, earthlimb 06/15:43 
Good glow, velocity vector o+, 
sun off axis 06/16:15 
(Sun off axis 39 deg) deep space 06/16:33 
SKIRTll \data12\set3\ Deep space, earth limb, earth night 06/16:46 
SKIRTll \data12\set4\ Deep space 06/17:14 
SKIRT12 \data12\set5\ Weak earth limb approx 18 deg off axis 06/17:39 
SKIRT12 \data12\set6\ Earth limb, glow, small thrusters, 
VCR tape 06/17:56 
SKIRT12 \data12\set7\ Deep space, then earth day, cover close 06/18:23 
SKIRT12 \data13\startup\ Power up at -7/00:18, cover open 
-7/00:40, deep space 07/00:40 
SKIRT12 \data13\setl Deep space 07/01:03 
\() SKIRT13 \datal3\set2 Deep space, sun to within 35 deg, 
CD dark earth, some ratty data 07/01:10 
SKIRT13 \datal3\set3\ Lit earth 07/02:35 
SKIRT14 \datal3\set4\ Lit earth, moving off earth, eclipsed, 
near ram (7.3 deg) 07/03:18 
SKIRT14 \datal3\set5\ Glow, cover close 07/03:37 
SKIRT14 \datal4\startup\ Warm up, cover closed, cover opening, 
"intermittent Read Error" 07/05:23 
SKIRT14 \datal4\setl\ 07/05:38 
SKIRT14 \datal4\set2\ 07/05:43 

































Dark earth 07/06:44 
Cover open, warm up 07/10:57 
Deep space, UVLIMB scan, light earth, 
terminator, "Beautiful" 07/11:23 
Dark earth, glow attitude (dedicated), 
glow start -1220 07/U:D:ro 
Deep space, sun, sun, sun! cover close 07/12:55 
Deep space, moon cal, deep space 
Deep space, thruster firings 
Deep space, start of limb scan 
Limb scan, sun, sun, sun!, 
cover close/open 
Low glow, 2nd dedicated 
Warm up, cover open 
Glow, dedicated into ram 
Deep space 
Deep space, limb scan, cover close 














SKIRT18 \data16\set5\ Cover open, moon cal II, partial 
close data 07/19: 51 
Appendix III 
STS-39 Ephemeris, Time, and Attitude Information 
This appendix is a partial listing of the STS-39 
ephemeris, time, and attitude information required to 
support the SKIRT data analysis. For example, to help 
analyze the spectrum of shuttle glow in Figure 26 we can use 

















------------------------------------- ORBITER POSITIONAL INFORMATION ---------------------------------
MET ORB DECL RA LAT LONG ALT PITCH YAW ROLL GM LAT GM LON GM LOC TIME 
04-16:30:04 77 21. 14 7 2. 6 8 21.14 151.30 253.40 8 7. 8 9 271.80 112.22 14.l 223.l 9. 07 
04-16:30:09 77 20.87 7 2. 8 9 20. 8 7 151.49 253.33 87.22 271.80 111.54 13. 8 2 2 3. 3 9. 0 8 
04-16:30:14 77 20.59 73.10 20. 59 151.68 253.27 8 6. 4 7 271.81 110.79 13. 5 2 2 3. 4 9. 10 
04-16:30:19 77 2 0. 3 2 73. 31 20. 3 2 151.86 253. 21 8 6. 13 271.80 110.43 13. 2 223.6 9 .11 
04-16:30:24 77 20.05 73.52 20.05 152.05 253 .16 85.79 271. 79 110 .10 12.9 2 2 3. 8 9. 12 
04-16:30:29 77 19.77 73. 7 2 19.77 152.23 253.10 8 5. 4 7 271. 76 109.77 12. 6 2 2 4. 0 9 .14 
04-16:30:34 77 19.50 7 3. 9 3 19. 50 152.42 253.04 65.13 271.77 109.43 12.2 224.2 9. 15 
04-16:30:39 77 19. 2 3 74.14 19. 2 3 152.60 252. 96 6 4. 8 7 271.76 109.16 11. 9 224.4 9. 16 
04-16: 30: 44 77 16.95 74. 34 18. 95 152.79 252. 92 64.52 271.76 108.62 11. 6 2 2 4. 5 9. 16 
04-16:30:49 77 18. 68 74. 54 16. 6 6 152.97 252.67 64.12 271.75 108.42 11. 3 2 2 4. 7 9. 21 
04-16:30:54 77 18.40 74. 75 18. 4 0 153.15 252.81 8 3. 80 271.74 108.12 11. 0 224.9 9. 2 3 
04-16:30:59 77 18 .13 74. 95 18.13 153.33 252.76 8 3. 3 7 271.73 107.69 10.6 225.1 9. 2 4 
04-16:31:04 77 17.85 75.15 17.85 153.51 252.70 82.96 271. 72 107. 29 10.3 225.3 9.25 
04-16:31:09 77 17.58 75.35 17.58 153.70 252.65 82.63 271. 71 106. 96 10.0 225.4 9.26 
04-16: 31: 14 77 17.30 75.55 17.30 153.87 252.60 82.22 271.71 106.57 9. 7 225.6 9. 2 8 
04-16:31:19 77 17.03 75.75 17.03 154.05 252. 54 81. 73 271. 70 106.09 9.4 225.7 9. 29 
04-16: 31: 24 77 16.75 75.95 16.75 154.23 252.49 81. 4 5 271.69 105.81 9.1 225.9 9. 3 0 
04-16:31:29 77 16. 4 8 76 .15 16.48 154.41 252.44 80. 8 3 271.69 105.21 8.8 2 26. 1 9. 31 
I-' 04-16:31:34 77 16. 2 0 76.35 16. 20 154.59 252.39 
8 0. 52 271.68 104.91 8.4 2 2 6. 2 9. 3 3 
0 04-16:31:39 77 15.92 76.55 15.92 154.76 252.34 8 0 . 0 5 271.67 104.45 8. l 2 2 6. 4 
9. 34 
I\) 04-16:31:44 77 15.65 76. 74 15.65 154.94 252.29 79.67 271.66 104. 09 7. 8 226.6 9. 3 5 
04-16:31:49 77 15.37 76.94 15.37 155.12 252. 24 79.21 271.65 103. 64 7.5 226.7 9.36 
04-16:31:54 77 15.10 77.14 15.10 155.29 252 .19 7 8. 77 271.65 103.22 7.1 226.9 9. 3 8 
04-16:31:59 77 14. 8 2 77.33 14.82 155.47 252.15 78.27 271.64 102. 74 6. 8 227.1 9. 3 9 
04-16:32:04 77 14. 54 77.53 14. 54 155.64 252.10 77. 7 2 271.63 102.20 6. 5 227.3 9. 4 0 
04-16:32:09 77 14. 2 6 77.72 14.26 155.81 252.05 77.18 271.63 101. 69 6. 2 227.4 9.42 
04-16:32:14 77 13. 99 77.92 13. 99 155.99 252.01 76.63 271.62 101.16 5. 8 227.6 9. 4 5 
04-16:32:19 77 13. 71 78 .11 13. 71 156.16 251.96 76 . 22 271.61 100.77 5.5 227.8 9. 4 6 
04-16:32:24 77 13. 4 3 78.30 13. 4 3 156.33 251.92 75.59 271.60 100.15 5. 2 2 2 7. 9 9. 4 7 
04-16:32:29 77 13. 15 78 . 49 13. 15 156.50 251.88 75.15 271.59 99. 7 4 4. 9 2 2 8. l 9. 4 9 
04-16:32:34 77 12. 8 8 78. 69 12.88 156.68 251.83 74.54 271.59 99.15 4. 5 2 2 8. 3 9. 50 
04-16:32:39 77 12. 60 78. 8 8 12.60 156.85 251.79 74. 05 271.58 98. 6 9 4. 2 2 2 8. 4 9. 51 
04-16:32:44 77 12. 3 2 79.07 12. 3 2 157.02 251.75 7 3. 4 6 271.58 98 .13 3. 9 2 2 8. 6 9. 53 
04-16:32:49 77 12.04 79. 26 12.04 157.19 251.71 72.91 271.57 97.61 3. 6 2 28. 8 9. 54 
04-16:32:54 77 11. 76 79.45 11. 76 157.36 251.67 72. 30 271.56 97.03 3.3 22 8. 9 9. 5 5 
04-16:32:59 77 11. 48 79. 6 4 11. 48 157.53 251.63 71. 66 271.56 96.42 2. 9 229.l 9.56 
04-16:33:04 77 11. 20 79.83 11. 20 157.69 251.59 71.10 271.55 95.89 2. 6 229.3 9.57 
04-16:33:09 77 l 0. 9 3 80. 0 2 10. 9 3 157.86 251.56 70.36 271. 54 95.17 2. 3 229.4 9.58 
04-16:33:14 77 10.65 80. 21 l 0. 6 5 158.03 251. 52 6 9. 7 5 271. 54 94.60 l. 9 2 29. 6 9. 6 0 
04-16:33:19 77 10.37 80.40 10.37 158.20 251.48 6 9. 0 8 271.53 9 3. 9 5 l. 6 2 2 9. 7 9.61 
04-16:33:24 77 10. 0 9 80.59 10.09 158.37 251. 45 68.56 271.53 9 3. 46 1. 3 229.9 9. 6 2 
04-16:33:29 77 9. 81 80.78 9.81 158.53 251. 41 67.85 271.52 9 2. 79 1. 0 230.0 9. 6 3 
04-16:33:34 77 9. 53 80.96 9. 5 3 158.70 251.38 67.10 271.52 92.08 0. 7 23 0. 2 9. 66 
04-16:33:39 77 9.25 81.15 9. 25 158.87 251.35 66.58 271.52 91. 58 0. 4 2 30. 3 9.67 
04-16:33:44 77 8.97 81. 34 8. 9 7 159.03 251.32 65.73 271.51 90. 78 0.1 2 3 0. 5 9. 6 9 
04-16:33:49 77 8. 6 9 81. 53 8. 6 9 159.20 251.29 65.09 271.51 90. 19 -0.3 230.6 9. 70 
04-16:33:54 77 8. 41 81. 71 8.41 159.37 251.26 64.27 271.50 89.40 -0.6 2 3 0. 8 9. 71 
04-16: 34 09 11 1.51 82.27 1.51 159.86 251.17 6 2 .15 2 71. 50 8 7. 4 2 -1. 5 231. 2 9 .14 
04-16:34 14 11 7.29 8 2. 4 6 7.29 160.03 251.14 61. 3 8 271. 50 86. 6 8 -1. 8 231. 4 9.75 
04-16:34 19 11 7.01 8 2. 6 4 7.01 160.19 251.12 60.66 271.50 86.01 -2. 2 231.5 9. 77 
04-16: 34 24 11 6.73 82.83 6. 73 160. 36 251.09 60. 8 6 271.52 86. 2 4 -2.5 231. 7 9. 7 8 
04-16:34:29 11 6.45 83. 01 6.45 160.52 251.07 60.97 271.55 86 .3 8 -2.8 2 31. 8 9. 79 
04-16:34:34 11 6. l 7 8 3. 20 6.17 160. 68 251.04 61. 34 271.58 86 . 79 -3.1 2 3 2. 0 9. 80 
04-16:34:39 11 5 . 89 83. 38 5.89 160.85 251.02 61. 45 271.60 86.93 -3. 5 2 3 2. 1 9. 81 
04-16:34:44 77 5.61 83.57 5 . 61 161. 01 251 . 00 61. 3 6 271.59 86.82 -3. 8 2 3 2. 3 9. 8 2 
04-16 : 34: 49 77 5.33 83.75 5.33 161.17 250.98 61. 60 271. 58 87.03 -4.1 232 .4 9.83 
04-16:34:54 77 5.05 83. 93 5.05 161.34 250.96 6 3. 16 271.59 88.56 -4.4 23 2. 5 9. 8 4 
04-16:34:59 77 4. 77 8 4 .12 4. 77 161.50 250.94 6 4 . 6 3 271.59 90.00 -4.7 23 2. 7 9 .88 
04-16:35:04 77 4. 49 8 4. 3 0 4.49 161. 66 250.92 65.98 271.59 91.32 -5.0 2 3 2. 8 9.89 
04-16:35:09 77 4. 20 8 4. 4 8 4. 20 161.83 250.90 67.36 271.58 92.68 -5.3 233.0 9. 9 0 
04-16:35:14 77 3.92 8 4. 6 7 3. 9 2 161.99 250.88 6 8. 6 0 271.59 93.91 -5.6 233.l 9. 91 
04-16:35:19 77 3.64 8 4. 8 5 3. 6 4 162.15 250.87 6 9. 8 7 271.58 95.15 -5.9 2 3 3. 3 9. 9 2 
04-16:35:24 77 3.36 85.03 3 . 3 6 162.31 250.85 71. 54 271.57 96.79 -6.3 23 3. 4 9.93 
04-16:35:29 77 3. 08 85.22 3. 08 162.47 250 . 84 7 2. 9 3 271.56 98.17 -6.6 233.6 9.94 
04-16: 35: 34 77 2.80 85.40 2. 80 162.64 250.82 74. 28 271.56 99.49 -6.9 233.7 9. 9 5 
04-16:35:39 77 2.52 85.58 2. 5 2 162.80 250.81 75.89 271. 54 101.08 -7.2 2 3 3. 8 9.96 
04-16:35:44 77 2.24 85. 77 2. 24 162.96 250.80 11.10 271.54 102.28 -7.5 234. 0 9. 9 8 
04-16:35:49 11 1. 96 85.95 1. 96 163.12 250.79 7 8. 4 4 271.54 103.62 -7.8 234.l 9. 99 
f-l 04-16:35:54 11 1. 67 86 .13 1. 67 163. 28 250.78 79. 7 8 271.53 
104.94 -8 , 1 234. 3 10 ' 0 0 
0 04-16:35:59 77 1. 39 86.31 1. 39 163.45 250.77 81.29 271. 53 106 . 45 -8.4 234. 4 10.01 
w 04-16:36:04 77 1.11 86.50 1.11 163.61 250 . 76 82.79 271. 53 107.93 -8.8 234. 6 10.02 
04-16:36:09 11 0. 8 3 86.68 0. 8 3 163.77 250.75 84.33 271.53 109.45 -9.1 234. 7 10 . 0 3 
04-16:36:14 77 0. 55 86.86 0.55 163 . 93 250 . 75 86. 0 2 271.52 111 . 12 -9.4 234. 9 10.04 
04-16:36:19 77 0. 27 87.04 0. 2 7 164.09 250.74 8 7. 55 271.51 112 .64 -9.7 235.0 10. 0 5 
04-16:36:24 77 -0.01 87.23 -0.01 164.25 250.74 89.00 271. 51 114 . 08 -10.0 235.2 10. 0 9 
04-16:36:29 77 -0.29 87.41 -0.29 164 . 42 250.73 90. 37 271.51 115 .4 6 -10.3 235.3 10 .10 
04-16: 36: 34 77 -0.57 87.59 -0.57 164.58 250.73 91.87 271.50 116.94 -10.6 235 .4 10.11 
04-16:36:39 77 -0.86 87.77 -0.86 164 . 74 250 . 73 93.43 271.50 118 . 49 -10.9 235.6 10.12 
04-16:36 :44 77 -1.14 87.96 -1 . 14 164.90 250.73 95.28 271.50 120.33 -11. 3 235.7 10. 13 
04-16:36:49 77 -1.42 88.14 -1.42 165.06 250.72 96.94 271. 49 121.97 -11.6 235 . 9 10.14 
04-16:36:54 77 -1.70 88.32 -1 . 70 165 . 22 250.73 9 8. 50 271.49 123.52 -11. 9 236.0 10 . 15 
04-16:36:59 77 -1. 98 88.51 -1.98 165.39 250.73 99.98 271.49 125.00 -12.2 236.2 10.16 
04-16:37:04 77 -2.26 88.69 -2.26 165.55 250 . 73 102.58 271.55 127.62 -12.5 2 3 6. 3 10. 1 7 
04-16:37:09 11 -2.54 88.87 -2.54 165.71 250.73 107.01 271.94 132.17 -12.8 236.4 10.19 
04-16:37:14 77 -2.82 89.05 -2.82 165 . 87 250.73 106.21 272.57 131.77 -13.1 236.6 10. 20 
04-16:37:19 77 -3.10 89.24 -3.10 166 . 03 250.74 104. 08 273.31 130.05 -13.4 236.7 10. 21 
04-16:37:24 77 -3.39 89.42 -3.39 166. 20 250.75 102.89 274.04 129.29 -13. 7 236.8 10.22 
04-16:37:29 77 -3.67 8 9 . 6 0 -3.67 166. 36 250.75 102.12 274.78 128.94 -14.0 237.0 10. 2 3 
04-16:37:34 77 -3.95 89.79 -3.95 166.52 250.76 101 . 67 275.52 128.92 -14.3 237 .1 10.24 
04-16:37:39 77 -4.23 8 9. 9 7 -4.23 166.68 250.77 101. 40 276. 27 129.08 -14.7 237. 3 10 . 25 
04-16:37:44 11 -4.51 90.15 -4.51 166 . 85 250.78 101. 22 277.00 129.34 -15.0 237.4 10. 2 6 
04-16:37:49 77 -4.79 90 . 34 -4.79 167.01 250.79 101.15 277.75 129.70 -15.3 237. 5 10.29 
04-16:37:54 77 -5.07 90.52 -5.07 167.17 250.80 101.15 278.49 130.14 -15.6 237.7 10. 3 0 
04-16:37:59 77 -5.35 90. 71 -5.35 167.34 250.81 101.12 279.23 130.56 -15 . 9 237.8 10 . 31 
04-16:38:04 77 -5.63 90.89 -5.63 167.50 250.82 100. 21 279 . 93 130.05 -16.2 23 8. 0 10.32 
04-16:38:09 77 -5.91 91. 07 -5.91 167.66 250.83 9 9. 2 8 280. 61 129.50 -16.5 238.1 10. 3 3 
04-16:38:14 77 -6.19 91.26 -6.19 167.83 250.85 9 8 . 4 9 281.29 129.07 -16.8 23 8. 2 10.34 
04-16:38:19 77 -6.41 91. 44 -6.41 167.99 250.86 97.84 281.99 128.82 -17.l 238. 4 10.35 
04-16:38:24 77 -6.75 91. 6 3 -6.75 168 .15 250.88 97.25 282.69 128.61 -17.4 2 3 8. 5 10.37 
04-16:38:29 77 -7.03 91.81 -7.03 168.32 250.89 96. 78 283.38 128.53 -17.7 238. 7 10. 3 8 
04-16:38:34 77 -7.32 9 2. 00 -7.32 168.48 250.91 96.38 284.08 128.53 -18.0 2 3 8. 8 10.39 
04-16:38:39 77 -7.60 92.18 -7.60 168.65 250.93 96. 0 3 284.77 128.58 -18.3 2 3 8. 9 10.40 
04-16:38:44 77 -7.88 92.37 -7.88 168. 81 250.95 95.74 285.48 128 . 70 -18.6 239 .1 10. 41 
04-16:38:49 77 -8.16 9 2 . 56 -8.16 168 .9 8 250.97 95.54 286 .1 7 128.91 -18.9 2 39. 2 10. 4 2 
04-16:38:54 77 -8.44 92.74 -8.44 169 .14 250.99 95.50 286.81 129.27 -19.2 23 9. 4 10. 4 3 
04-16:38:59 77 -8. 72 9 2. 9 3 -8.72 169.31 251. 01 95.49 287.46 129.67 -19.5 239.5 10. 4 4 
04-16:39:04 77 -9.00 93 .12 -9.00 169 .4 8 251.03 95.52 288.10 130.11 -19.8 2 3 9. 7 10. 4 5 
04-16:39:09 77 -9.27 93.30 -9.27 169.64 251. 05 9 5. 53 288 . 75 130.54 -20.1 239.8 10.47 
04-16:39:14 77 -9.55 9 3. 4 9 -9.55 169.81 251 . 08 95.58 289.39 131.00 -20.4 240.0 10.50 
04-16:39:19 77 -9.83 9 3. 6 8 -9.83 169. 98 251.10 95.55 290.06 131. 43 -20.7 2 4 0. l 10. 51 
04-16:39:24 77 -10.11 93. 8 7 -10.11 170.14 251.13 95.52 290.74 131.84 -21. 0 240.3 10.52 
04-16:39:29 77 -10.39 9 4. 06 -10.39 170.31 2 51. 15 95.80 291. 32 13 2. 50 -21. 4 240.4 10.53 
04-16:39:34 77 -10.67 9 4. 2 4 -10.67 170.48 251.18 95.88 291.97 133.02 -21.7 2 4 0. 6 10.54 
04-16:39:39 77 -10.95 94. 4 3 -10.95 170.65 251. 21 95.99 292.62 133.57 -22.0 240.7 10.56 
04-16:39 :44 77 -11 . 23 94.62 -11.23 170.82 251.24 96 .11 293.26 134.12 -22.3 2 4 0. 9 10.57 
04-16:39:49 77 -11.51 94.81 -11 .51 170.98 251.27 96.22 293.91 134.67 -22.6 241. 0 10. 58 
04-16:39:54 77 -11. 79 95.00 -11. 79 171.15 251. 30 96.35 294.56 135.26 -22.9 2 41. 2 10.59 
04-16:39:59 77 -12.07 95.19 -12.07 171.32 251.33 96.47 295.21 135.84 -23.2 2 41. 3 10. 60 
H , 04-16:40:04 77 -12.34 95.39 -12.34 171.49 251. 36 96.61 295.87 136.44 -23.5 241.5 10. 61 
0 04-16:40:09 77 -12.62 95.58 -12.62 171.66 251.39 96.75 296. 52 137.05 -23 : 8 2 41. 6 10. 6 2 
*'" 04-16:40:14 77 -12.90 95.77 -12. 90 171.84 251.42 
96.91 297.17 137.68 -24.l 241. 8 l 0. 6 4 
04-16:40:19 77 -13.18 95.96 -13.18 172.01 251. 46 97.07 297.83 138.31 -24.4 242.0 l 0. 6 5 
04-16:40:24 77 -13.46 96.15 -13.46 172.18 251.49 97 . 12 298.47 138. 84 -24.7 2 4 2. 1 10.66 
04-16:40:29 77 -13.73 96.35 -13.73 172.35 251. 53 96.85 299 . 05 139.06 -25.0 24 2. 3 l 0. 6 7 
04-16:40 :34 77 -14.01 96.54 -14.01 172.52 251.56 96.55 299. 64 139.28 -25.3 242.4 10.69 
04-16:40:39 77 -14.29 96. 73 -14.29 172.70 251. 60 96.29 300.24 139.52 -25.6 242.6 10. 7 2 
04-16:40:44 77 -14.57 96.93 -14.57 172.87 251.64 9 6. 06 300 . 84 139.80 -25.9 24 2. 7 10.73 
04-16:40:49 77 -14.84 97.12 -14.84 173.04 251. 68 95.84 301.44 140.09 -26.2 242.9 10. 74 
04-16:40:54 77 -15.12 97.32 -15.12 173.22 251.71 95.63 302.05 140.40 -26.5 24 3. 0 10.75 
04-16:40:59 77 -15.40 97.52 -15.40 173.39 251.75 95.45 302 . 65 140 . 75 -26.8 2 4 3. 2 10.76 
04-16:41:04 77 -15.67 97. 71 -15.67 173.57 251.79 95.26 303. 26 141.09 -27.1 2 4 3. 3 10.77 
04-16:41:09 77 -15.95 97.91 -15 . 95 173.75 251. 83 95 .11 303.88 141. 47 -27.4 243.5 10.79 
04-16:41:14 77 -16.23 98 .11 -16.23 173.92 251.88 94. 97 304. 49 141. 86 -27.7 243.6 10.80 
04-16:41:19 77 -16.50 98. 31 -16.50 174.10 251.92 94. 8 3 305.10 142.26 -28.0 243.8 10. 81 
04-16:41:24 77 -16.78 98.51 -16.78 174.28 251. 96 9 4. 71 305.72 142.69 -28.3 244.0 10. 8 2 
04-16:41:29 77 -17.05 98.70 -17.05 174.46 252.00 94.59 306.34 143 .13 -28.6 244.l l 0. 8 4 
04-16: 41: 34 77 -17.33 98.90 -17.33 174.64 252.05 9 4. 5 2 306.96 143.60 -28.9 244.3 l 0. 8 5 
04-16:41:39 77 -17.60 99 .11 -17.60 174.82 252.09 9 4. 4 3 307.58 144.07 -29.2 2 44. 5 10.86 
04-16:41:44 77 -17.88 99.31 -17.88 175.00 252.14 9 4. 3 5 308. 22 144.55 -29.5 244.6 10.87 
04-16:41:49 77 -18.15 99.51 -18.15 175.18 252 .19 94.29 308.85 145.05 -29.8 244.8 10.89 
04-16:41:54 77 -18.43 99. 71 -18.43 175.36 252.23 94.23 309. 48 145.55 -30.l 245.0 10. 9 0 
04-16:41:59 77 -18.70 99. 91 -18.70 175.54 252. 28 94.19 310.12 146.09 -30.4 245.l 10. 91 
04-16:42 :04 77 -18.98 100.12 -18.98 175.72 252.33 94.14 310.76 146.63 -30.7 245.3 l 0. 9 4 
04-16:42:09 77 -19.25 100.32 -19.25 175.91 252. 38 94.07 311. 35 147.04 -31. 0 245.4 10. 9 6 
04-16:42:14 77 -19.53 100.53 -19.53 176.09 252.42 94.02 311.95 147.40 -31. 3 245.6 l 0. 9 7 
04-16:42:19 77 -19.80 100.73 -19.80 176.28 252.47 9 3. 96 312.54 147.76 -31. 5 245.8 10. 9 8 
04-16:42:24 77 -20.07 100.94 -20.07 176.46 252. 52 9 3. 93 313.14 148 . 15 -31. 8 245.9 10 . 9 9 
04-16 42:29 77 -20.35 101.15 -20.35 176.65 252.57 9 3. 8 8 313.73 148.54 -32.l 246. l 11.00 
04-16 42:34 77 -20.62 101.36 -20.62 176.84 252.63 9 3. 8 5 314.33 148.95 -32.4 246. 3 ll. 02 
04-16 42:39 77 -20 . 89 101. 56 -20.89 177.02 252.68 9 3. 8 3 314.93 149.37 -32.7 246. 4 11. 03 
04-16:42:44 77 -21.16 101 . 77 -21.16 177.21 252.73 93. 81 315 . 54 149.80 -33. 0 246. 6 11. 04 
04-16:42:49 77 -21. 44 101 . 98 -21 . 44 177 . 40 252.78 93. 79 316.15 150.24 -33.3 246 . 8 11 . 06 
04-16:42 : 54 77 -21.71 102 . 19 -21.71 177 . 59 252.84 9 3. 7 8 316 . 76 150.69 -33 .6 247.0 11. 07 
04 - 16 : 42:59 77 -21. 98 102 . 41 -21.98 177.78 252 . 89 9 3. 7 8 317 . 37 151.17 - 33. 9 247. 2 11.08 
04 - 16 : 43:04 77 -22.25 102 . 62 -22.25 177.98 252 . 95 9 3 . 77 317.98 151. 64 - 34 . 2 2 4 7 . 3 11 .10 
04-16 : 43:09 77 -22.52 102.83 -22.52 178 . 17 253.00 9 3. 58 318 . 52 151 . 9 6 -34. 4 2 4 7 . 5 11.1 1 
04-16:43:14 77 -22 . 79 103.05 -22.79 178.36 253.06 93. 31 319.02 152 . 2 4 -34. 7 2 4 7 . 7 11 . 1 2 
04-16:43:19 77 -23 . 06 103.26 -23.06 178 . 56 253.11 9 3. 0 4 319.53 152 . 52 - 35.0 247.8 11. 13 
04-16:43:24 77 -23 . 33 103.48 - 23.33 178.75 253.17 9 2 . 8 0 320.04 152.82 -35.3 24 8 . 0 11.15 
04-16:43:29 77 -23 . 60 103 . 70 -23 . 60 178.95 253.23 92.55 320.56 153 . 1 4 -35.6 2 48. 2 11 .18 
04-16:43:34 77 -23.87 103 . 91 -23 . 87 179.14 253. 28 9 2 . 31 321.08 153.47 -35.9 248.4 11. 20 
04-16:43:39 77 -24.14 104.13 -24.14 179.34 253.34 9 2 . 0 8 321.61 153 . 81 -36 . 2 2 4 8 . 6 11. 21 
04-16:43:44 77 -24.41 104.35 -24.41 179.54 253.40 91 . 9 0 322 . 14 154 . 21 -36.5 248 . 7 11. 22 
04-16:43:49 77 -24.68 104.57 -24.68 179.74 253.46 91. 81 322.65 154.71 -36.8 2 4 8. 9 11. 24 
04-16:43:54 77 -24.95 104.79 -24.95 179.94 253.52 91. 71 323.16 155.21 -37.0 2 4 9 . 1 11. 25 
04-16:43:59 77 -25.21 105 . 02 -25.21 180 . 14 253.58 91. 61 323.74 155.73 -37.3 2 49. 3 11. 26 
04-16:44:04 77 -25.48 105 . 24 -25 . 48 180.35 253.64 91 . 5 3 324.27 156 . l 7 - 37.6 249.5 11. 28 
04-16:44:09 77 -25.75 105 . 46 -25.75 180.55 253 . 70 91. 46 324 . 59 156 . 26 -37. 9 2 4 9 . 7 11. 29 
I-' 04-16:44:14 77 -26.02 105.69 -26.02 180.75 
253.76 91. 4 4 324.71 156 . 04 -38.2 249.8 11. 30 
0 04-16:44:19 77 -26.28 105.92 -26.28 180.96 253.82 91. 60 324 . 73 155 . 94 -3 8 . .s 250 . 0 11. 32 
l1l 04-16:44:24 77 -26.55 106.14 - 26 . 55 181.17 253 . 88 91. 9 5 324 . 68 155.96 -38.8 2 50. 3 11. 3 3 
04-16:44:29 77 -26 . 81 106 . 37 -26.81 181. 37 253.94 9 2. 3 2 324.63 155.99 -39.1 250. 5 11. 3 5 
04-16; 44; 34 77 -27.08 106.60 -27.08 181 . 58 254.01 9 2 . 6 9 324 . 58 156 . 03 -39.4 250.7 11. 36 
04-16:44:39 77 -27.34 106 . 83 -27. 34 181 . 79 254.07 9 3. 0 6 324.53 156 . 06 -39.6 2 50. 9 11. 3 8 
04-16:44:44 77 -27.61 107 . 07 -27.61 182 . 00 254.13 9 3. 4 3 324.49 156 . 10 -39.9 2 51. 1 11 . 4 0 
04-16:44:49 77 -27.87 107.30 -27.87 182.22 254.20 9 3. 80 324.45 156 . 14 -40.2 2 51 . 3 11. 4 3 
04-16:44:54 77 -28.14 107 . 53 -28.14 182.43 254.26 9 4 .16 324.41 156 . 18 -40.5 2 51 . 5 11. 45 
04-16:44:59 77 -28.40 107 . 77 -28 . 40 182.64 254.32 9 4 . 5 3 324.37 156 . 23 -40.8 2 51. 7 11. 46 
04-16:45:04 77 -28.66 108.01 -28.66 182.86 254.39 9 4 . 91 324.33 156.26 -41.1 2 51. 9 11 . 48 
04-16:45:09 77 -28.93 108.24 -28.93 183.08 254.45 95.27 324 . 30 156.30 -41.4 2 5 2 . 1 11. 49 
04-16:45:14 77 -29.19 108. 48 -29.19 183.29 254.52 95 . 63 324.27 156.35 -41.7 2 52 . 4 11. 51 
04-16:45:19 77 -29.45 108. 72 -29.45 183.51 254.58 9 6. 0 0 324.23 156.39 -42.0 252.6 11 . 53 
04-16:45:24 77 -29.71 108 . 96 -29 . 71 183.73 254.65 9 6. 36 324.20 156 . 44 -42.3 252. 8 11. 54 
04-16:45:29 77 -29.97 109.21 -29.97 183.96 254.72 96.73 324.18 156 . 49 -42.6 253.0 11. 56 
04-16:45:34 77 -30.23 109.45 -30.23 184.18 254.78 97.09 324 . 15 156.53 -42.9 2 5 3. 2 11. 57 
04-16:45:39 77 -30.49 109 . 70 -30.49 184 . 40 254.85 9 7. 4 6 324 .13 156. 58 -43.1 253.4 11. 59 
04-16:45:44 77 -30 . 75 109.94 -30.75 184.63 254.92 97 . 8 2 324 . 12 156. 63 -43.4 253.7 11. 61 
04-16:45:49 77 -31 . 01 110.19 -31.01 184.86 254 . 98 9 8. 18 324.10 156.68 -43.7 253.9 11. 62 
04-16:45:54 77 -31.27 110.44 -31. 27 185.08 255.05 9 8. 54 324 . 08 156.73 -44.0 2 54 .1 11. 64 
04-16:45:59 77 -31.53 110.69 -31.53 185 . 31 255.12 9 8. 9 0 324. 07 156.78 -44.3 2 54. 3 11. 65 
04-16:46:04 77 -31. 79 110.94 -31 . 79 185.55 255.18 9 9. 2 5 324.06 156.84 -44 . 5 2 54. 6 11. 67 
04-16:46:09 77 -32.04 111.20 -32.04 185.78 255.25 9 9. 6 2 324.06 156 . 89 -44 . 8 254.8 11. 69 
04-16:46:14 77 -32 . 30 111 . 45 -32.30 186.01 255 . 32 9 9 . 9 7 324.05 156.95 -45.1 255 . 0 11 . 73 
04-16:46:19 77 -32.56 111 . 71 -32.56 186.25 255.39 100 . 33 324.05 157.01 -45.4 255.3 11. 75 
04-16:46:24 77 -32.81 111.96 -32.81 186.48 255.46 100. 68 324.05 157 . 07 -45.6 255.6 11.76 
04-16:46:29 77 -33.07 112.22 -33.07 186.72 255.52 101.03 324 . 05 157.12 -45.9 255.8 11. 78 
04-16; 46; 34 77 -33.32 112.48 -33.32 186 . 96 255.59 101.39 324.05 157.18 -46.2 256 . 1 11 . 80 
04-16:46:39 77 -33.58 112.75 -33.58 187.20 255.66 101. 75 324.06 157.26 -46.5 256.3 11. 82 
04-16:46:44 77 -33.83 113.01 -33.83 187.45 255.73 102.11 324.06 157.31 -46.7 256.6 11.84 
04-16:46:49 77 -34.08 113. 28 -34. 08 187.69 255.80 102.46 324. 08 157.38 -47.0 2 56. 9 11. 8 6 
04-16:46:54 77 -34. 33 113.54 -34.33 187.94 255.87 102. 81 324. 09 157.44 -47.3 257.1 11. 8 8 
04-16:46:59 77 -34.59 113.81 -34. 59 188 .19 255.94 103 .16 324.10 157.51 -47.5 257.4 11. 90 
04-16:47:04 77 -34. 84 114.08 -34. 8 4 188.43 256.01 103.50 324.12 157.58 -47.8 257.7 11. 92 
04-16:47:09 77 -35.09 114.35 -35.09 188. 69 256.08 103.84 324.14 157.64 -48.1 257.9 11. 93 
04-16:47:14 77 -35.34 114.63 -35.34 188.94 256.14 104 . 18 324.16 157.71 -48.4 2 58. 2 11. 95 
04-16:47:19 77 -35.59 114.90 -35.59 189.19 256. 21 104.52 324.19 157.78 -48.6 258.5 11. 97 
04-16:47:24 77 -35.83 115.18 -35.83 189.45 256.28 104.86 324.21 157.85 -48.9 2 58. 8 12. 00 
04-16:47:29 77 -36.08 115.46 -36.08 189.71 256.35 105.20 324.24 157.93 -49.2 2 5 9 .1 12. 0 2 
04-16:47:34 77 -36.33 115.74 -36.33 189.97 256.42 105.53 324.24 157.91 -49.4 2 59. 4 12. 04 
04-16:47:39 77 -36.58 116.02 -36.58 190.23 256.49 105.85 324.24 157.82 -49.7 2 59. 7 12. 0 8 
04-16:47:44 77 -36.82 116.30 -36.82 190.49 256.56 106.17 324.24 157.76 -50.0 260. 0 12. 10 
04-16:47:49 77 -37.07 116.59 -37.07 190.76 256.63 106.50 324.23 157.68 -50 . 2 2 60. 3 12 .12 
04-16:47:54 77 -37.31 116.88 -3 7. 31 191. 02 256.70 106.82 324.24 157.60 -50.5 2 60. 6 12 .15 
04-16:47:59 77 -37.56 117.17 -37.56 191.29 256.77 107.13 324.24 157.52 -50.8 2 60. 9 12. 1 7 
04-16:48:04 77 -37.80 117.46 -37.80 191.56 256.84 107.45 324.25 157.45 -51.0 261. 2 12. 19 
04-16:48:09 77 -38.04 117.75 -38.04 191.83 256.91 107.76 324.25 157.38 -51.3 261. 5 12.21 
04-16:48:14 77 -38.28 118.05 -38.28 192.11 256.98 108.07 324.27 157.31 -51. 6 2 61. 9 12. 2 4 
04-16:48:19 77 -38.53 118.35 -38.53 192. 39 257.05 108.39 324.28 157.24 -51.8 2 6 2. 2 12. 26 
04-16:48:24 77 -38.77 118.65 -38.77 192.66 257.11 108. 69 324.29 157 . 17 -52.1 2 6 2. 5 12. 28 
H 04-16:48:29 77 -39.00 118.95 -39.00 192.94 257.18 108.99 324.30 157 . 10 -5 2. 3 . 26 2. 9 12. 31 0 
CTI 04-16:48:34 77 -39.24 119.25 -39.24 193.23 257.25 109. 28 324.31 157.04 -52.6 
2 6 3. 2 12.33 
04-16:48:39 77 -39.48 119.56 -39.48 193. 51 257.32 109. 56 324. 31 156.96 -52.8 263.6 12.36 
04-16:48:44 77 -39.72 119.86 -39.72 193. 80 257.39 109.85 324.33 156.90 -53.l 264.0 12. 39 
04-16:48:49 77 -39.95 120.17 -39.95 194. 09 257.46 110.14 324.34 156.83 -53.3 264.3 12. 41 
04-16:48:54 77 -40.19 120. 49 -40.19 194.38 257.53 110.42 324.36 156.77 -53.6 2 6 4. 7 12.44 
04-16:48:59 77 -40.42 120.80 -40.42 194.67 257.59 110.69 324.38 156. 71 -53.8 265.1 12. 4 6 
04-16:49:04 77 -40.66 121.12 -40.66 194.97 257.66 110.97 324.40 156.64 -54.l 265.4 12. 51 
04-16:49:09 77 -40.89 121.43 -40.89 195.26 257.73 111. 24 324.42 156.58 -54.3 265.8 12.54 
04-16:49:14 77 -41.12 121.75 -41.12 195.56 257.80 111.53 324.45 156.52 -54.6 266.2 12. 56 
04-16:49:19 77 -41. 3 5 122.08 -41.35 195.87 257.86 111.81 324.47 156 . 45 -54.8 2 6 6. 6 12. 59 
04-16:49:24 77 -41.58 122.40 -41. 58 196.17 257.93 112.08 324.49 156.39 -55.l 267.0 12. 6 2 
04-16:49:29 77 -41.81 122.73 -41.81 196. 48 258.00 112.36 324.53 156.33 -55.3 267.4 12. 6 5 
04-16:49:34 77 -42.04 123.06 -42.04 196.79 258.07 112.72 324.59 156.39 -55.6 267.8 12. 6 8 
04-16:49:39 77 -42.27 123. 39 -42.27 197.10 258.13 113.26 324.68 156.54 -55.8 2 6 8. 2 12. 70 
04-16:49:44 77 -42.50 123.73 -42.50 197.41 258.20 113.82 324.82 156.69 -56.0 268.6 12. 7 3 
04-16:49:49 77 -42.72 124.06 -42.72 197.73 258.26 114.36 324.94 156.82 -56.3 269. 0 12.76 
04-16:49:54 77 -42.95 124.40 -42.95 198.05 258.33 114.68 324.96 156.83 -56.5 2 6 9. 4 12.79 
04-16:49:59 77 -4 3. 1 7 124.75 -4 3.1 7 198.37 258.40 114.98 324. 96 156.81 -56.7 269 . 9 12. 8 2 
04-16:50:04 77 -43.39 125.09 -43.39 198.69 258.46 115.34 324. 94 156.81 -57.0 270.3 12. 8 5 
04-16:50:09 77 -43.61 125.44 -43. 61 199.02 258.53 115.70 324. 93 156.82 -57.2 270.7 12. 8 8 
04-16:50:14 77 -43.83 125.79 -43.83 199.35 258.59 116.05 324. 92 156.81 -57.4 271. 2 12. 91 
04-16:50:19 77 -44.05 126.14 -44. 0 5 199.68 258.66 116.41 324.90 156.82 -57.7 271. 7 12. 95 
04-16:50:24 77 -44.27 126.50 -44.27 200. 01 258.72 116.76 324.89 156.82 -57.9 272 .1 12.98 
04-16:50:29 77 -44.49 126.85 -44.49 200.35 258.78 117.10 324.89 156. 83 -58.l 2 7 2. 6 13 .03 
04-16:50:34 77 -44.70 127.21 -44.70 200. 69 258.85 117.45 324.88 156.84 -58.3 273. 1 13. 07 
04-16:50:39 77 -44.92 127.58 -44.92 201. 03 258.91 117.80 324. 88 156.84 -58.5 273.6 13 .10 















04 - 16:51:44 77 
04-16:51:49 77 
04-16:51:54 77 
04 - 16:51:59 77 
04-16:52:04 77 
04 - 16:52:09 77 
04-16:52:14 77 
04-16:52:19 77 
04 - 16:52:24 77 
04-16:52:29 77 
04-16:52:34 77 




04-16:52 : 59 77 
04 - 16:53:04 77 
04 - 16:53:09 77 
04-16:53:14 77 
04 - 16:53:19 77 
04-16:53:24 77 
04 - 16:53:29 77 
04-16:53:34 77 
04-16:53:39 77 












04 - 16:54:44 77 
04 - 16:54:49 77 
04 - 16:54:54 77 





















- H. 50 
-49.68 
- 49 . 86 
- 50 . 04 
-50.22 







































134 . 18 
134.60 
135.02 




137 . 16 
137.59 
l 38. 0 4 
138.48 
138.93 





141 . 68 
142 . 16 




























- 47 . 79 






























- 53 . 08 
-53.22 
-53.36 






202 . 43 
202 . 78 
203.14 
203.50 
203 . 87 
204.23 
20 4. 60 
204 .9 8 
205.35 
205.73 
206 . 1 2 
206 .50 




208 . 47 
208.88 
209.29 
209 . 70 
21 0. 11 
210 . 53 
210.95 
211 . 37 






2 l 4. 43 
214.88 
21 5 . 33 
215 . 79 








220 . 05 













259 . 52 
259 . 58 
259 .64 
259 .69 
259 . 75 
259 . 81 
259 . 86 
259 .92 
259 .9 8 
260 . 03 
260.08 
260.14 
260 . 19 
260 . 25 
260 . 30 
260 . 35 
2 6 0. •I 0 
260.45 
260.50 
260 . 55 
260.60 





260 . 88 
260.92 
260 . 97 
261.01 










261 . 44 







120 . 49 
120.82 
121.14 







l 2 3 . 7 3 









l 2 7 . 1 6 
127.50 
127 . 83 
128 . 16 
128.48 
128 . 80 
129.11 
129 . 43 
129.74 
130.07 






132 . 53 
132.87 
133.21 







324 . 88 
324.88 
324 .89 




324 . 93 
324 .9 3 
324.93 











324 . 94 
324.94 
324.95 
324 . 94 















324 . 92 



































































-6 0 . 9 











-6 2. 9 
-6 3 ."1 
-63.2 






























2 7 7 . 2 
277.7 
278. 3 




2 8 1 . 1 
281 . 7 




28 4. 8 




















2 9 9. 5 
300.3 
301.1 
30 l. 9 
3 0 2. 7 






13. l 7 
13.21 
13.24 
13. 2 8 
13. 3 2 
13 . 35 
13 . 39 
13. 43 
13. 4 7 
13. 50 
13. 54 
13. 5 8 
13. 62 
13. 69 
l). 7 3 
13. 77 
13. 81 
13. 8 5 
13. 90 
1). 9 4 
1). 9 9 
14. 0 3 
14. 0 8 
14. 12 
14.17 
14 . 2 2 





14 . 53 
14. 5 8 
14.63 
14. 6 8 
14. 7 3 
14. 7 8 
14 . 83 
14 . 8 8 
14.93 
14 . 99 









04-16:54 59 77 -54.01 150.68 -54.01 223 .04 261.51 135.16 324.95 156.84 -65.1 308. 3 15.55 
04-16:55 04 77 -54 .14 151.21 -54.14 223.55 261. 54 135.46 324 .96 156.82 -65.1 309.l 15.61 
04-16:55 09 77 -54.26 151.74 -54.26 224. 01 261.58 135.11 324.91 156.80 -65.1 309.9 15.66 
04-16:55:14 77 -54.38 152.28 -54.38 224.58 261.61 136.12 324.91 156.80 -65.1 310.1 15.11 
04-16:55:19 77 -54.49 152.82 -54.49 225.10 261.64 136.48 324 .9 7 156.81 -65.7 311. 5 15.17 
04-16:55:24 77 -54.61 153.36 -54.61 225.62 261.67 136.84 324. 96 156.83 -65.8 312. 3 15.82 
04-16:55:29 77 -54.72 153. 91 -54.72 226.15 261.70 137.20 324.96 156.83 -65.8 313. l 15.88 
04-16 :5 5:34 77 -54.83 154.46 -54.83 226.68 261.73 137.54 324.96 156.83 -65.8 313. 9 15.94 
04-16:55:39 77 -54.94 155.01 -54.94 227.21 261.76 137.90 324.96 156. 83 -65.8 314. 7 15.99 
04-16 : 55:44 77 -55.04 155.56 -55.04 227.74 261 . 79 138.25 324.96 156.84 -65.8 315.5 16.05 
04-16:55:49 77 -55.15 156.12 -55.15 228.28 261.81 138.60 324 . 97 156.84 -65.7 316. 3 16.10 
04-16:55 : 54 77 -55 . 25 156 . 68 -55.25 228.82 261.84 138 .94 324.97 156.85 -65.7 31 7 . 2 16. 16 
04-16:55:59 77 -55.34 157.24 -55.34 229.36 261.86 139 .2 8 324 . 98 156 . 84 -65.7 318.0 16. 2 2 
04-16:56:04 77 -55.44 157.81 -55.44 229.91 261.89 139.61 324.99 156 . 84 -65.7 318. 8 16.29 
04-16:56:09 77 -55.53 158. 38 -55.53 230. 46 261.91 139.95 325.00 156.84 -65.7 319.6 16. 3 5 
04-16:56:14 77 -55.62 158. 95 -55.62 231.01 261.93 140.29 325.00 156.83 -65.6 3 2 0. 5 16. 41 
04-16:56:19 77 -55.70 159.53 -55.70 2 31. 56 261.96 140.62 325.01 156.83 -65.6 3 21. 3 16. 4 6 
04-16:56:24 77 -55.79 160.10 -55.79 232 . 12 261.98 140.95 325.02 156.82 -65 .6 3 22. l 16.52 
04-16:56:29 77 -55.87 160.68 -55.87 232.67 262.00 141. 27 325 . 03 156.82 -65.5 3 2 2. 9 16.57 
04-16:56:34 77 -55.95 161 . 26 -55.95 233 . 24 262.02 141.59 325.04 156.81 -65 . 5 3 23. 7 16 . 6 3 
04-16:56:39 77 -56.02 161.85 -56.02 233.80 262.04 141.90 325.05 156.79 -65 .4 3 2 4. 4 16. 6 8 
04-16 : 56:44 77 -56.10 162.43 -56.10 234.36 262.06 142.20 325 . 05 156.77 -65.4 325.2 16. 7 3 
I-' 04-16:56:49 77 -56.17 163. 02 -56.17 234.93 262 . 07 142.52 325.05 156 . 76 -65 .3 3 2 6. 0 16 . 78 
0 04-16:56:54 77 -56.23 163. 61 -56.23 235.50 262.09 142 . 88 325.03 156.78 -65. 2· 326.8 16. 8 4 
OJ 04-16:56:59 77 -56.30 164.20 -56.30 236.07 262 .10 143. 23 325.03 156.78 -65.2 3 2 7. 5 16. 8 9 
04-16:57:04 77 -56.36 164 . 80 -56.36 236.65 262.12 143.59 325.02 156.80 -65.l 3 28. 3 16. 9 4 
04-16:57:09 77 -56.42 165.40 -56.42 237.22 262.13 143.93 325.01 156.80 -65.0 3 2 9. 1 17.00 
04-16:57:14 77 -56.47 165 . 99 -56.47 237.80 262.15 144 . 28 325.01 156.81 -65.0 329.9 17.05 
04-16:57:19 77 -56.53 166.59 -56.53 238.38 262.16 144.62 325.00 156 . 81 -64.9 3 3 0. 6 17 . 10 
04-16:57:24 77 -56.58 167.19 -56.58 238 . 96 262.17 144.96 324.99 156 . 81 -64.8 3 31. 4 17.15 
04-16:57:29 77 -56.62 167.80 -56.62 239.54 262 .18 145.30 324.99 156.82 -64.7 332.2 17.23 
04-16:57:34 77 -56.67 168.40 -56.67 240.12 262.19 145.64 324.99 156.82 -64.6 332.9 17.28 
04-16:57:39 77 -56.71 169 . 01 -56.71 240.71 262.20 145.97 324.98 156 . 82 -64.5 3 3 3. 7 17.33 
04-16:57:44 77 -56.75 169.61 -56.75 241. 29 262.21 146.30 324.97 156.81 -64.4 334. 5 l 7. 3 9 
04-16:57:49 77 -56.78 170.22 -56.78 241. 88 262.22 146.63 324 . 97 156.81 -64.3 335.2 17.44 
04-16:57:54 77 -56.82 170.83 -56.82 242.47 262.22 146.96 324. 97 156 . 81 -64.2 335.9 17.48 
04-16:57:59 77 -56.85 171.44 -56.85 243.06 262.23 147.28 324.96 156 . 80 -64.1 3 3 6. 6 17.53 
04-16:58:04 77 -56.87 172.05 -56.87 243.65 262.23 147.61 324.96 156.80 -64.0 337.3 17.58 
04-16:58:09 77 -56.89 172.67 -56.89 244.24 262. 24 147.93 324.95 156.79 -63.8 3 3 8. o 17.63 
04 -16: 58:14 77 -56.92 173.28 -56.92 244.83 262. 24 148 . 26 324.95 156.78 -63.7 3 3 8. 6 17.67 
04-16:58:19 77 -56.93 173.89 -56.93 245.43 262 . 24 148. 58 324.95 156.76 -63.6 3 3 9. 3 17.72 
04-16:58:24 77 -56.95 174.51 -56.95 246.02 262. 24 148 . 89 324.95 156.75 -63.4 340.0 17.77 
04-16:58:29 77 -56.96 175.12 -56.96 246.61 262.25 149 . 20 324.95 156.74 -63.3 3 4 0. 7 17.81 
04-16:58:34 77 -56.97 175.74 -56.97 247.21 262. 24 149. 51 324.95 156 . 72 -63 . 2 341. 3 17.86 
04-16:58:39 77 -56.97 176.35 -56 .97 247.80 262. 24 149 . 85 324.94 156 . 73 -63.0 342. 0 17.90 
04-16:58:44 77 -56.98 176.97 -56.98 248.39 262. 24 150 . 20 324 . 93 156.74 -62.9 342.6 17.95 
04-16:58:49 77 -56.97 177 . 58 -56.9 7 248. 99 262.24 150 . 55 324 . 92 156.74 -62.7 343.3 17.99 
04-16:58:54 77 -56.97 178.20 -56.97 249 . 58 262 . 24 150. 89 324 . 91 156.74 -62.6 344. 0 18.06 
04-16:58:59 77 -56.96 178.81 -56.96 250.18 262.23 151.24 324.91 156.74 -62.4 344. 6 18 .11 
04-16:59:04 77 -56.95 179.42 -56.95 250.77 262.23 151.57 324.90 156.74 -62.2 345. 3 18. 15 
------------------------------------- ORBITER POSITIONAL INFORMATION ---------------------------------
MET ORB DECL RA LAT LONG ALT PITCH YAW ROLL GM LAT GM LON GM LOC TIME 
06-09:23:06 104 -53.60 - 162.65 -53.60 21. 0 2 272 . 79 194.57 321.18 88 .30 -53.8 71.9 21. 16 
06-09:23:11 104 -53.46 -162.14 -53.46 21.52 272 .75 194.84 321.17 88.27 -53.8 72. 4 21.20 
06-09:23:16 10 4 -53. 33 -161.63 - 53.33 22. 01 272.71 195.11 321.16 88 .24 -53.8 72. 9 21.2 5 
06-09:23:21 104 -53.19 - 161.12 - 53.19 22.50 272.67 195 .39 321.1 6 88 . 20 -5 3. 8 73.5 21. 2 9 
06-09:23:26 104 -53.05 -160.61 -53.05 22 .98 272.63 1 9 5.73 321.18 88 .13 -53.8 7 4 .0 21.33 
06-09:23 : 31 104 -52.91 -160.11 -52.91 23.46 272.59 195 .9 7 321.16 88 . 1 2 -53 . 8 74.5 21.36 
06-09:23:36 104 -52 . 76 -159.61 -52.76 2 3. 9 4 272.55 19 6.20 321.14 88 . 13 -5 3.8 75.1 21.40 
06-09 : 23:41 104 -52.62 - 159.11 -52.62 2 4. 4 2 272.51 196.53 321.15 88.0 6 -53 .8 75 . 6 21.43 
06-09:23:46 104 -52.47 -158.62 -52.47 2 4. 8 9 272 .46 196.83 321.15 88 .02 -53.8 76. l 21.47 
06-09:23:51 104 -52.32 -158.13 -52.32 25.36 272.42 197 . 0 4 321.12 88.05 -53.7 7 6 .7 21 .50 
06-09:23:56 104 -52 . 17 -157.64 - 52.17 25.82 272.38 197 . 32 321.11 88 . 03 -53.7 77.2 21 . 5~ 
06-09 :24 :01 104 -52.01 -157.16 - 52 . 01 26.29 272.33 197.63 321.12 87 . 98 -53.7 77.7 21.57 
06-09:24:06 104 -51.85 -156.68 - 51 . 85 26. 74 272.28 197. 91 321.ll 87.96 -53.7 78. 2 21. 61 
...... 06-09: 24: 11 104 - 51.70 - 156 . 21 -51.70 27.20 272.24 198 .2 0 321.11 87 . 95 -53.6 78.8 21.6~ 
0 06-09:24:16 10 4 -51.54 - 155.73 - 51 . 5 4 27.65 272.19 198.52 321.12 87.90 -53.6 79.3 21.68 
l.O 06-09:24:21 104 -51.37 -155.26 - 51.37 28.10 272.14 1 98.80 321.ll 87.89 - 53 .6 79.8 21 . 71 
06-09:24:26 104 -51.21 -154.80 - 51 .2 1 28.54 272.10 19 9 .05 321.09 87.91 -53.5 8 0. 4 21.75 
06 - 09:24:31 10 4 -51 .0 4 - 154 . 34 - 51.0 4 28.99 272. 05 19 9 .38 321.11 87 . 87 -53.5 80.9 21.78 
06-09:24:36 104 -50.88 - 153.88 -50.88 29.42 272.00 199.59 321.08 87.91 -53.4 81.4 21. 8 2 
06-09:24:41 104 -50.71 - 153. 42 - 50.71 29.86 271.95 199.96 321.09 87.85 -53.4 81.9 21. 8 8 
06-09: 24: 46 104 -50.54 -152.97 - 50 . 5 4 30.29 271.90 200. 17 321.07 87.89 -53.4 82.5 21.91 
06-09:24:51 104 -50.36 -152.52 - 50.36 30.72 21i.e4 200.47 321.07 87.88 -53.3 8 3. 0 21. 9 5 
06 - 09:24:56 104 -50.19 - 152.07 - 50.19 31. 15 271. 79 200.7 6 321.07 87.87 -53 .3 83.5 21.98 
06 - 09:25:01 104 - 50.01 - 151.63 - 50 . 0l 31. 57 271.74 201 . 05 321.07 87.87 -53.2 8 4. 0 22.02 
06-09:25:06 104 -4 9 . 83 - 151.19 -49. 83 3l. 99 271.69 201. 39 321.08 8 -, . 8 3 -53.l 8 4. 5 22.05 
06-09:25:11 10 4 -49.65 - 150 . 75 -49.65 32.40 271.63 201.69 321.09 87.79 - 53.l 85.0 22.08 
06-09:25:16 104 -49.47 - 150.32 -49.47 32.81 271.58 201.99 321.10 87.72 -53.0 85.5 2 2. 1 2 
06-09:25:21 10 4 -49.29 - 149.89 -49.29 33.22 271.53 202.33 321.12 87.64 -52 . 9 86.0 22.15 
06 - 09:25 : 26 10 4 -49.11 - 1 49.46 -49.l l 33.63 271. 47 202.60 321.12 87.61 -52.9 8 6. 5 22.18 
06 - 09:25:31 10 4 -4 8 . 9 2 - 1 49. 0 4 -4 8 .92 34. 03 271. 42 202.9 1 32 1 .14 87.55 -52.8 87.0 22.22 
06 - 09:25:36 104 -4 8.73 - 148. 62 - 48.73 3 4. 4 3 271.3 6 203. 17 321.14 87.53 -52.7 8 7. 5 22.25 
06-09:25:41 104 -48.54 - 148.20 - 48.54 34. 8 3 271.30 203. 51 32 1.1 6 87 .4 5 - 52 . 7 88 .0 22.29 
06 - 09 : 25:46 104 -4 8.35 - 147 . 79 - 48 .3 5 35.22 271 .25 203.79 321 . 1 6 87.43 - 5 2. 6 88.5 22.32 
06-09:25:51 104 -48.16 - 147.38 - 48 . 16 35. 6 1 271.1 9 204. 10 321.18 87 .3 8 -52.5 8 9. 0 22.35 


















06-16: 16: 24 109 
06-16:16:29 109 
06-16: 16: 34 109 
06-16:16:39 109 
f-.l 06-16:16:44 109 









































2 9 .16 
28.89 









2 6. 26 
2S.99 




24 . 66 
24.39 
24 .12 
2 3. 8 s 
2 3. s 8 
23. 31 















































61. 3 5 
61. S7 
61.78 
6 2. 00 















31. 4 9 










2 8 . 6 3 
28.37 
28.11 









2 s. 4 6 
2S.19 
24.92 










































138 . 81 
139.02 
139.22 





















ORBITER POSITIONAL INFORMATION ---------------------------------

















































































































































11 . 13 
11. H 
11.32 
11. 4 3 
11. 51 
11. 60 
11. 6 8 
ll.7S 
11.80 











13. 0 7 
13 . 24 
13. 39 










12 .4 7 
12.20 
11.94 
11. 6 8 
































19 . 7 































2 0 s. 4 
205.6 
205.8 
















2 0 9. 2 







































13. 0 8 
13. 0 9 
13 . 10 
13 .12 
l3. 1 S 
13. 16 



















13. 4 2 
13. 43 
13. 4 s 
13. 46 
13. 47 
13. 4 8 
13. 50 
------------------------------------- ORBITER POSITIONAL INFORMATION ---------------------------------
.MET ORB DECL RA LAT LONG ALT PITCH YAW ROLL GM LAT GM LON GM LOC TIME 
06-16:19:09 109 19.79 6 4. 3 0 19.79 143.68 264.15 330.46 281.59 12. 34 12. l 213. 7 13. 52 
06-16:19:14 109 19. 52 64.51 19.52 143.87 264.09 332.12 281.57 l 2 . 6 9 11. 9 213. 8 13. 5 3 
06-16:19:19 109 19.24 6.J. 71 19.24 144.05 264. 03 333.79 281.56 13 . 0 .j 11. 6 214. 0 13. 54 
06-16:19:24 109 18.97 64.92 18. 9 7 144.23 263.97 335. H 281.56 13. n 11 . 3 214.2 13. 5 5 
06-16:19:29 109 18.70 6 5. 12 18.70 144.42 263.91 337.16 281.56 13. 8 0 11 . 0 214 . .j 13. 57 
06-16:19:34 109 18.42 65.32 18.42 144.60 263.86 338.82 281.57 14.l.J 10.8 214.6 13. 60 
06-16:19:39 109 18.15 65.52 18. 15 144.78 263.80 340 . .j 8 281.58 l 4 . 5 0 10.5 21.j . 7 13. 61 
06-16:19:44 109 17.88 65.73 17.88 144.96 263.74 342.14 281.60 14. 8 5 10.2 214. 9 13.62 
06-16:19:49 109 17.60 65.93 17.60 145.14 263.69 343.77 281.62 15. l 7 9.9 215.l 13. 6 4 
06-16:19:54 109 17.33 66. 13 17.33 145.32 263.63 345.39 2 81. 6 .j 15.50 9 . 6 215 .3 13. 6 5 





























06 - 16:16:44 109 
06-16:16:49 109 
06-16:16:54 109 































31. 4 9 

























2 4. 6 6 
24.39 
2 4 .12 






2 2. 2 3 
21. 96 
21. 6 9 
21. 4 2 
21. 15 
2 0. 8 8 




5 3. 3 6 




5 4. 6 3 































6 2. 0 0 
6 2. 21 
6 2. 4 2 
62.63 
62.85 
6 3. 06 
63. 27 
6 3. 4 7 
6 3. 6 8 







































2 3. 0 4 
22.77 
22.50 
2 2. 2 3 
21.96 
21.69 



















13 6 . .J7 
136.69 

































































































































































282 . 60 
282.53 
282.47 






















11 . 60 
11.68 
11. 7 5 
11. 8 0 
11. 8 6 
11.89 























12 .2 0 
11.94 
11.68 
11 . 45 


















2 3. 5 
2 3. 3 







































GM LON GM LOC TIME 
204.4 
20 4. 6 
20 4. s 
205.0 
205.2 











































12. 8 3 
12.85 
12. 8 6 









13. 0 2 
13. 0 3 
13.05 





13 .1 5 
13.16 




13. 2 2 





13. 2 9 
13. 31 




13. 3 9 
13. 40 
13. 41 
13. 4 2 
13. 4 3 
13. 4 5 
13. 46 
13. 47 
13. 4 8 
13. 50 
06-18:04:09 110 -30.83 100.31 -30.83 153. 37 265.62 20.63 2 2. 9 6 209.54 -40.2 229. 5 16.20 
06-18:04:14 110 -31.09 100.56 -31.09 153.60 265.69 2 2. 0 9 2 2 . 9 3 208.95 -.j0.5 229.9 16.22 
06-18: 04: 19 110 -31.35 100.81 -31. 35 153. 83 265.76 2 3. 5 5 22.89 208.37 -40.7 230.2 16. 24 
06-18:04:24 110 -31.60 101. 06 -31.60 154. 06 265.83 25.01 22.84 207.80 -4 l. 0 230.5 16. 26 
06-18:04:29 110 -31.86 101.31 -31.86 154.29 265.89 26.47 22.78 207.24 --l l. 2 230.9 16.29 
06-18:04:34 110 -32.12 101.57 -32.12 154.52 265.96 27. 9-l 2 2. 71 206.68 -.j l . .j 231. 2 16. 31 
06-18:04:39 110 -32.37 101.82 -32.3 7 154.75 266.03 29.40 22.63 206 . 12 -41.7 231. 5 16.33 
06-18:04:44 110 -32.63 102.08 -32.63 154.99 266.10 3 0. 72 22 .H 205.58 -41.9 2 31. 9 16.35 
06-18: 04: 49 110 -32.88 102.34 -32.88 155.23 266.17 32.02 2 2. 31 205.07 -42.2 232.2 16. 38 
06-18: 04: 54 110 -33.14 102.59 -33.14 155.46 266.24 33. 3 2 22.14 204.56 -42.4 232.5 16.40 
06-18:04:59 110 -33.39 102.86 -33.39 155.70 266.31 34. 6 2 21.96 2 0-!. 0 6 --l 2. 7 232.9 16. 44 
06-18:05:04 110 -33.64 103.12 -33.64 155 .95 266.38 35 . 92 21.77 203.55 -42 . 9 2 3 3. 2 16. n 
06-18:05:09 110 -33 .90 103.38 -33.90 156.19 2 6 6 . .j 5 37 . 22 21.57 203.06 -43.2 233.6 16 . .j9 
06-18 : 05: 14 110 -34.15 103.65 -34.15 156.43 266.52 38.52 21. 3 7 202.57 --l] . .j 233.9 16.51 
06-18:05:19 110 -34.40 103.91 -34 .40 156.68 266.59 39.82 21.15 202.11 -43.6 2 34. 3 16.54 
06-18:05:24 110 -34.65 104.18 -34 .65 156.93 266.66 41. 12 2 0 . 9 3 201.64 -43.9 2 34. 7 16 .56 
06-18:05:29 110 -34.90 10 4 . -! 5 -34.90 157 .18 266.73 -!2 . H 20.70 201.08 -4 .j. 1 235.0 16.59 
06-18:05:34 110 -35.15 104.72 -35.15 157 .43 266.80 .j 3. 70 20. -l -l 200.-! 5 -44.3 2 3 5 . .j 16.61 
06-18: 05: 39 110 -35.40 105 . 00 -35.40 157.68 266.87 .j 5. 0 0 20.18 199.83 -44.5 235.8 16.64 
06-18:05:44 110 -35.65 105.27 -35.65 157.93 266.95 46.29 19.90 199.23 -44.8 236.2 16. 6 6 
06-18:05:49 110 -35.90 105.55 -35.90 158.19 267.02 n. 58 19. 6 3 198. 62 --! 5. 0 236.5 16.69 
~ 06-18: 05: 54 110 -36. 14 105.83 -36.14 158. 45 267 . 09 48.87 19. 34 198.03 --! 5. 2 2 3 6 . 9 16. 71 
~ 06-18: 05: 59 110 -36.39 106.11 -36.39 158 .71 267.16 50 . 16 19. 0 5 197.45 -45.4 237.3 16.74 
w 06-18:06:04 110 -36.64 106.39 -36.64 158 .97 267.23 51 . .j 5 18.75 196.87 -45. 6 23 7 .7 16.77 
06-18:06:09 110 -36.88 106.67 -36.88 159.23 267.30 52.73 18 . .j 5 196.30 -45.8 238.l 16.79 
06-18:06:14 110 -37.13 106.96 -3 7.13 159 .49 267.37 5-l.02 18 . 1-l 195.75 --! 6 . 1 2 3 8. 5 16 . 82 
06-18:06:19 110 -37.37 107.25 -37.37 159 .76 267.44 5 5 . 31 17.82 195.19 -46.3 2 3 8. 9 16. 8 4 
06-18: 06: 24 110 -37.61 107.54 -37.61 160 . 03 267.51 56.59 17.50 194 . 65 -46.5 239.3 16.89 
06-18:06:29 110 -37.85 107.83 -37.85 160.30 267.58 57.85 17.18 19-l. 13 -46.7 239.7 16. 9 2 
06-18:06:34 110 -38.10 108.12 -38.10 160.57 267.66 59.ll 16.87 193.62 -46.9 240.l 16. 9 5 
06-18:06:39 110 -38.34 108.42 -38.34 160 .8 5 267.73 60 . 36 16.56 193 .12 -47.l 240.5 16. 9 7 
06-18:06:44 110 -38.58 108.71 -38.58 161.12 267.80 6 l . 6 1 16.24 192 .62 -47.3 240.9 17.00 
06-18:06:49 110 -38.82 109.01 -3 8.82 161.40 267.87 62.85 1 s. 91 192 . 14 -47.5 2 41. 3 17.02 
06-18:06:54 110 -39.06 109.31 -39.06 161.68 267. 94 64 . 10 15.58 191.66 -.j 7. 7 2 41. 7 17.05 
06-18:06:59 110 -39.29 109.62 -39.29 161.96 268.01 65.35 15.24 191 .20 -47 . 9 242.1 17.08 
06-18:07:04 110 -39.53 109.92 -39.53 162.25 268.08 66.59 lL 90 190.74 -48. l 242.5 17 . 10 
06-18:07:09 110 -39.77 110.23 -39.77 162.53 268.15 67.84 14.56 190 .29 -48.3 2 4 2. 9 17 .13 
06-18: 07: 14 110 -40.00 110.54 -40.00 162.82 268.22 69.08 14 . 2 0 189.86 -48.5 2 4 3. 3 17.16 
06-18:07:19 110 -40.24 110.85 -40.24 163.11 268.29 70.32 13. 8 4 189.42 -48.7 243.7 17.19 
06-18:07:24 110 -40.47 111.16 -40.47 163.41 268.36 71 . 59 13. 4 6 189.00 -48.9 244.2 17.22 
06-18:07:29 110 -40.70 111.48 -40.70 163.70 268.43 72 .8 5 13.09 188.60 -49.1 24 4. 6 17.25 
06-18: 07: 34 110 -40.94 111.80 -40.94 164. 00 268.50 74 .13 12.70 188 .2 0 -49.3 245.l 17.28 
06-18: 07: 39 110 -41.17 112.12 -41.17 164.30 268.57 75 . 39 12. 31 187.81 -49.5 2 4 5. 5 17. 31 
06-18: 07: 44 110 -41.40 112.44 -41.40 164. 60 268.64 76 . 65 11. 91 187 .4 3 -49.6 2 46. 0 17. 34 
06-18: 07; 49 110 -41 . 63 112.77 -41.63 164.90 268.71 77.91 11. 52 187.06 -49 .8 246.4 17.39 
06-18: 07: 54 110 -41.86 113.09 -41.86 165.21 268.78 79 . 17 11. 12 186.69 -50.0 246.9 17 . 42 
06-18; 07: 59 110 -4 2. 0 8 113.42 -42 .08 165.52 268.84 80.40 10. 7 5 186 . 33 -50.2 247.3 17.45 
06-18:08:04 110 -4 2. 31 113.75 -4 2. 31 165.83 268.91 81. 6 2 l 0. 3 7 185.97 -50.4 247.8 l 7. 4 8 
06-18:08:09 110 -42.54 114.09 -42.54 166.14 268.98 82.86 9.97 185.61 -50.5 2 4 8. 3 17.51 











06-18: 00: 29 110 
06-18: 00: 34 110 
06-18:00:39 110 

























06-18: 02: 49 110 
06-18: 02: 54 110 
06-18:02:59 110 




06-18: 03: 24 110 
























































89 . 69 
89 . 89 
90 . 09 








91. 9 4 
92 . 15 









9 4. 2 9 
9 4. 51 



















9 9. 10 
99. 34 




-18 . 27 




-19 . 63 
-19 . 91 
-20.18 



























































147 . 50 
147.70 


























262 . 80 























264 . 08 
264.14 






















312 . 88 
31 4. 23 
315. 6 0 
31 6 .97 
318.35 





32 6 .63 
328.02 





33 6 .37 
337.77 
339 . 17 
340 . 58 
341.98 
34 3. 39 






353 . 28 
354 . 70 
356.12 
357.55 
358 . 98 
0 . 41 
1.84 
3. 2 8 
4.72 
6 . 15 
7.60 
9 . 04 
10.48 
11. 9 2 
13. 3 8 
14. 8 2 
16. 2 7 
'lh\·I 
13. 8 7 
14.28 
1 4 . 6 8 
15.0 4 
15. 4 0 
15 . 75 
1 6 .11 
16 . .j 5 
1 6 .78 
17.10 
17 .4 3 
17.74 
1 8 . 0 4 
1 8. 34 
l 8 . 6 3 
18 . 9 2 
19.19 
19. 4 5 
19.72 
1 9 . 9 8 
20.22 





21. 3 6 
21.52 









22 . 68 
22.75 
2 2. 81 





2 3. 0 0 
23.00 
ROLL 
236 . 28 
235.88 
23 5. 4 7 
235 . 05 















227 . 99 
2 2 7. 53 
226 . 91 
22 6. 27 
225. 6 3 
224 . 99 
224.35 
223 . 71 
223.09 
222.44 











































-3 3. 8 
-34 .1 
-34. 4 




















GM LON GM LOC TIME 
216 . 3 
216. 5 








218 . 6 
218.9 









2 21 . 4 
2 21. 7 





223 . 3 
2 2 3. 6 
2 2 3. 9 
224.2 
2 2 4. 4 
224.7 
225.0 











2 28. 6 
15. 2 5 
15.26 
15.28 












1 5. 51 
15.53 
15.54 
15 . 56 







15 . 72 
15.74 
15.76 










15. 9 7 
15.99 
16. 01 
16. 0 5 
























06-18: 05: 34 110 








06-18: 06: 19 110 
06-18:06:24 110 
06-18: 06: 29 110 
06-18:06:34 110 
06-18: 06: 39 110 
06 -1 8: 06: 44 110 





06-18: 07: 14 110 
06-18:07:19 110 
06-18: 07: 24 110 
06-18:07:29 110 
06-18:07:34 110 
06-18: 07: 39 110 
06-18:07:44 110 
06-18: 07: 49 110 
06 -1 8: 07: 54 110 
06-18:07:59 110 
06-18:08:04 110 
06-18: 08: 09 110 
06-18: 08: 14 110 
-30.83 
-31.09 















-35 . 15 
-35.40 
















-39 . 53 







-41. 4 0 





















104 . 18 
l 0 4 ... 5 






































































































157 . 93 
158 . 19 
158 .4 5 











161 .6 8 





























2 66. 5 2 
266.59 
266 . 66 
26 6. 73 
26 6 .80 
266 . 87 












267 . 80 
267 . 87 
267.94 
268.01 















2 0. 6 3 
22.09 




2 9 ... 0 
30.72 
32.02 
3 3. 3 2 
H .62 












51 ... 5 
5 2. 7 3 
5 ... 0 2 







6 4. l 0 
65 .35 
6 6. 59 
67.84 
6 9. 08 
70. 3 2 
71. 59 






8 0. 4 0 





2 2 . 8 9 
22.84 
22.78 
2 2. 71 
2 2 . 6 3 
2 2. 4 8 
2 2. 31 
22.14 
2 1. 9 6 
21 .77 
21 .57 
21. 3 7 
21.15 
2 0 . 9 3 
20 .7 0 




19 . 34 
1 9 .05 
18.75 
18.45 




16. 8 7 




15 . 24 
1 4 .90 
14. 56 
14.20 
1 3 . 8 4 
13. 4 6 





























199 . 23 
198 .62 









193 . 12 
192 .62 
192 . 14 
191 .66 
191 .20 

























-.j 2. 7 
-42.9 
-43.2 
- 4 3. 4 




































2 2 9. 5 
2 2 9. 9 
230.2 
230.5 
2 3 0. 9 
2 31. 2 
2 31. 5 
231. 9 
2 3 2 . 2 
232.5 
232 .9 
2 3 3. 2 
2 3 3. 6 
233.9 
2 34 . 3 







23 7 . 3 
2 3 7. 7 
238.l 
238. 5 
2 3 8. 9 
239.3 
239.7 
2 4 0. l 
240.5 
2 4 0. 9 
2 4 1. 3 




2 4 3. 3 
2 4 3. 7 
244.2 
2 4 4. 6 
2 4 5. 1 
245.5 
2 4 6. 0 







16. 2 2 
1 6. 24 
16.26 
16. 2 9 
16. 31 























































06-18: 08 : 59 110 
06-18:09:04 110 
06-18: 09: 09 110 
06-18: 09: 1 4 110 
06-18:09:19 110 


















06-18:10:5 4 110 











06-18: 11: 54 110 
06-18: 11: 59 110 
06-18:12:04 110 
06-18; 12: 09 110 
06-18:12:14 110 














































































124 . 53 
124.94 
125.36 
125 . 78 























-4 3. 6 5 

























































170 .4 5 
170.80 
171.15 
171 . 51 
171.87 
172.23 
















178 . 82 
179.24 




































2 70 . -l 7 















































































8 . 77 
8 . 3 6 
7. 9 5 
7.53 




5 . .Jl 
L99 
-l. 5 5 
4. 11 
3.67 
3. 2 2 
2.78 
2 . 3 -l 

















































180 . 76 
180 .5 7 



















































-5 3. 7 
-5 3. 9 
-5-l. 0 
-5 ~. l 
-;-5 4 • 2 
-5 4. -l 
-54.5 
-54.6 
























2 49. 7 
250.2 








2 54. 6 
















2 6 3 . 7 




2 6 6. 6 
2 6 7. 2 
267.8 








































1 8. 49 
18. 53 
18.59 
18 . 6 3 
18.66 
18.70 
18. 7 4 
18.78 
18 . 82 
18.86 
18. 9 0 
18. 9 4 
18. 9 7 
19. 01 
19. 0 5 
19.09 
19.13 




19. 3 5 
19.39 
19. 4 3 
06-18:12:29 110 -52.50 135.38 -52.50 186.35 212 . 00 131.14 352.14 118.01 -56.l 216. 1 19 .41 
06-18:12:34 110 -52.65 135.81 -52 .65 186.82 212.05 131.4 6 352 . H 118.0l -56.4 211.3 19.52 
06-18: 12: 39 110 -52 .80 136.37 -52.80 181 . 30 272.09 l3l.19 352.15 118.01 -56.4 211.9 19. 56 
06-18:12:44 llO -52.94 136.87 -52.94 187.78 272.13 132.ll 352.15 118.00 -56.4 218.6 19.60 
06-18:12 :4 9 110 -53.08 137 . 37 -53.08 188.26 272.18 132.43 352.16 118.00 -56.4 219. 2 19.64 
06-18:12:54 llO -53.22 137.88 -53. 22 188.75 272.22 132.75 352.17 118.00 -56.5 219.8 19. 6 8 
06-18:12:59 110 -53. 36 138.39 -53.36 189.24 272.26 133.08 352.17 178.00 -56.5 280.4 19.72 
06-18:13:04 110 -53.50 138.91 -53.50 189.73 272.30 133.43 352.18 178.01 -56.5 281.l 19.77 
06-18:13 : 09 110 -53.63 13 9.-! 2 -53.63 190.22 2 7 2. 3 :J 133.77 352.17 178.01 -56 . 5 281.7 19.81 
06-18:13 :14 110 -53.76 139 .94 -5 3.76 190.12 272.38 134.11 352.17 178.00 -56.5 2 8 2. 3 19.85 
06-18:13:19 110 -53.89 140.46 - 53.89 191. 23 27 2. :J 2 134.44 352.15 178.00 -56.5 2 8 2. 9 19.89 
06-18 : 13:24 110 - 54 . 01 140.99 - 54.01 191 .73 272. :J 5 134. 77 352.14 178.00 -56 . 5 283.5 19.93 
06-18:13:29 110 -54.14 lH. 52 -54 . 14 192 .24 272.49 135 .10 352.13 177.99 -56.5 284 .1 19.99 
06-18:13:3 4 110 -5:J.26 142.05 -54.26 192.75 272.52 135.42 35 2.12 177 . 99 -56.5 284.7 20.03 
06-18:13:39 110 -54.38 142 . 59 -54.38 193.27 272.5 6 135.76 352.ll 177.99 -56.5 285.3 2o.o1 
06-18 : 13:44 110 -54.49 143.13 -54.49 193. 78 272.59 136.11 352.10 178.00 -56.5 285.9 20 .11 
06-18:13 :4 9 110 - 54 . 61 143.67 - 54 .6 1 19:J.30 272 .6 3 136. n 352.08 178 .01 -56.5 2 8 6. 5 20.15 
06-18:13:5 4 110 -54. 72 144 .2 1 -54 .72 194.83 272.66 136 .8 2 352.08 178.01 - 56.5 287.2 20.19 
06-18:13:59 110 - 54 . 83 144.7 6 -54.83 195.36 272.69 137.18 352.0 7 178.02 -56 . 5 2 8 7. 8 20.23 
06-18:14:04 110 - 54.94 145.31 - 54.94 195.89 272.73 137.52 3 52.06 178.02 -56.4 288 . 4 20. 27 
06-18:14 : 09 110 - 55.04 145 . 87 -5 5 .04 196 . :J 2 272 . 76 137.86 352.06 178.02 -5 6.4 289.0 20.32 
06-18:14:14 110 -55.14 146. 4 2 -55.14 196.95 272.79 138.21 352.05 178.0 3 -56.4 289.6 20. 3 6 
06-18:14:19 110 -55.24 146.98 - 55.2 4 197.49 272.81 138.54 3 52. 0-! 178.03 -56.4 290.2 20.40 
06-18:14:24 110 - 55 . 34 147.5 4 -55.34 198.03 272.8 4 13 8.88 352.03 178.04 -5 6.3 290.8 20.44 
I-' 06-18:14:29 110 -55.43 148.11 - 55.43 198 .58 272.87 139.21 352.02 178.0 5 -56.3 291 . 4 20. 48 
I-' 06-18:14:34 110 - 55.53 148.68 - 55.53 199.12 272.90 139.53 352.0 2 178.06 -5 6 . 3 292.0 20.52 
....J 06-18:14:39 110 -55.61 149.25 -55.61 199 .67 272.92 139.87 352.01 178.06 -56.2 292.6 20. 56 
06-18:14:44 110 - 55 . 70 1 49.82 - 55.70 200.23 272.95 140.19 352. 00 178.07 -56.2 293.2 20.60 
06-18:14:49 110 - 55.78 150 .4 0 - 55.78 200.78 272 .97 140.51 351 .9 9 178.07 -56.l 293.8 20.66 
06 - 18:14:54 110 - 55 . 87 150 .97 -5 5 . 87 20 1.34 273 .00 140.83 351.99 178.08 -56.l 2 9 4. :J 20.70 
06-18:14:59 110 -55.94 151.55 -5 5 . 94 201. 90 273.02 141. 14 351.99 178.08 -56 . 0 295 . 0 2 o. 7-! 
06-18:15:04 110 -56.02 152.14 - 56 . 02 202.46 273.04 1 4 1 .H 351.99 1 78 .08 -5 6.0 295.6 20.78 
06-18:15:09 110 -56.09 152.72 -56.09 203.02 273.06 141.77 351.99 1 78.09 -55.9 296.2 20. 8 2 
06-18:15:14 110 - 56.16 153.31 -56.16 203.59 273.09 1 42 . 10 351.98 178. 10 -55.8 296.8 20.86 
06-18:15:19 110 - 5 6 .23 153.90 -56.23 20 4.1 5 27 3 .l l H2. 46 351.98 178.11 -55.8 2 9 7 .-! 20.90 
06-18:15:24 110 - 56.2 9 154.49 - 56 .2 9 204.72 27 3 . 13 142 . 81 351 . 98 178.12 -55.7 298.0 20 . 94 
06-18:15:29 110 - 56.35 155.08 - 56.35 205.30 273.14 1 43.15 351.98 178.13 -55 . 6 298.6 20.98 
06-18:15:34 110 - 56.41 155.67 - 56 .4 1 205.87 273.16 l :J 3. 5 o 351.98 178.15 -55.5 299. 2 2 i. o 2 
06-18: 15: 39 110 -56.47 156 . 27 - 56.47 206.45 273.18 1 43. 84 351. 98 178.16 -55 . 5 2 9 9. 7 21 .0 6 
06-18:15:44 110 -56.52 156.87 - 56.52 207.02 273 . 19 1 44.1 7 351.96 1 78 .14 -55.4 300.3 2 i. o 9 
06-16:15:49 110 -56.57 157.47 -56.57 207.60 273 . 21 144.51 351.96 178.13 -55.3 3 00 . 9 21.13 
06-18:15:54 110 -56.62 156.07 -56.62 208.18 273.22 144. 84 351.98 178.13 -55.2 3o1. 5 21. 1 7 
06-18:15:59 110 -56.66 158.67 -56.66 208.76 273.24 145.15 351.98 178.13 -55.1 302.l 21.21 
06-16:16:04 110 -56.70 159. 28 -56.70 209.35 273.25 145. 4 8 351 . 98 178.13 - 55 .0 302.6 21.25 
06-16:16 : 09 110 -56.74 159.88 -56.74 209.93 273.26 1 45 . 81 351.99 178.12 -54.9 303 .2 21.29 
06-16:16:14 110 -56.76 160.49 -56.78 210 . 52 273.27 1 46 . 1 2 351 . 99 176. 11 -54.8 303.6 21. 34 
06-18:16:19 110 -56.61 161 . 10 - 56 . 81 211 .10 273 . 26 1 46.45 351.99 178.11 -54 . 7 30 4.3 21. 3 6 
06-18:16:24 110 -56.84 161.71 -56.64 211 .6 9 273. 2 9 1 46.79 351. 99 176.11 -54.6 30 4.9 21 .42 
06-16:16:29 110 -56 .87 162.32 -56.87 212.28 273.30 147.14 3 51. 99 176.10 -54.5 305 .4 21. 4 5 
06-18:16:34 110 -56 . 69 162.93 -56.89 212.87 273.31 1 47.4 6 351.99 1 78 .09 -54.4 305.9 21. 4 9 
06-18:16:39 110 - 56.91 163.54 -56.9 1 213.46 273. 31 l n . 83 351.99 178 .0 9 -54.3 306.5 21. 53 
06-18:16:44 110 -56.93 16 4.15 -56 .93 21L 05 273.32 HS .16 352.00 178 .0 7 -54.2 307 . 0 21.5 6 
06-1S:l6:49 110 -56 .94 16 4 .7 6 -56.94 214.64 273.33 HS. 50 352.00 1 76.06 -54.1 307.6 21.60 
06-1S:l6:54 110 -56.96 1 6 5 .37 -56.96 215 .24 273. 33 us. S4 352.00 17S.06 -53 .9 30S . l 21.63 
06-1S:l6:59 110 -56.96 165.99 - 56.96 215.S3 273 . 33 l.; 9. l 7 352.01 17S.05 -53.8 30S.6 21. 6 7 
06-1S:17:0 4 110 -56.97 166. 60 -56.97 21 6 . .J2 2 73.3 4 149.50 352.01 17S.05 -53.7 309.2 21.70 
06-1S:l7:09 110 -56.97 167.21 - 56.9 7 217.01 273.34 H9. S 2 352.01 176 .04 -53.5 309.7 21 . 7 .j 
06-1S:l7:14 110 -56.97 167.S3 -56.9 7 217. 61 273.34 150.15 352.01 178.03 -53 . .J 310.2 21 . 7 7 
06-lS:17 : 19 110 -56.97 168 .44 - 56.9 7 218.20 273.34 15 0. n 352.01 17S .02 -53.3 310 .7 21 . 81 
06-1S:l7:24 110 -56.96 169 . 05 -56.96 218.79 273.34 15 0.79 352.02 176. 0 1 -53.l 311. 2 21.84 
06-1S:l7:29 110 -56.95 169 .6 7 -56.95 219 . 38 273.34 151 .l.J 352.01 17S. Ol -53.0 311.8 21. s s 
06-18:17:34 110 -5 6.94 170 .2 8 -56.94 219 . 97 273.3.J 151 . B 352.01 l7S.OO -52.9 312.3 21.91 
06-18:17:39 110 -56.92 170 .S9 -5 6.92 220.57 273.33 151. 84 352 .0 1 177.99 -52.7 312. s 21. 9 7 
06-18:17:44 110 -56.91 171 . 50 - 56.9 1 221.16 273.33 152.19 352.01 177.99 -5 2. 6 313. 3 22.00 
06-18:17:49 110 -5 6.89 172.11 - 5 6.8 9 221.75 273.32 152 . 53 352.01 177 .9 7 -52. 4 313. 8 22.03 
06-18:17 : 54 110 -56.86 172.73 -56.86 222.34 273. 32 l5 2.S8 352 .02 17 7.96 -52.3 31 4. 2 22.07 
I-' 06-18:17:59 110 -56.83 173.33 -56. 83 222.93 273.31 153 .2 1 352.01 1 7 7 .95 -52.l 
314 . 7 22.10 
I-' 06-18:18:04 110 - 56.80 173.9 4 -56.80 223.51 273.30 153.5 4 352 . 02 177. 96 -52.0 315. 2 2 2.13 
00 06-18:18:09 110 -56.77 174 . 55 -56.77 224.10 273. 30 153 .87 352.02 177 .97 -51.e 315. 7 22.16 
06-18:18:14 110 -5 6. 73 175 . 1 6 -56.73 224.68 273. 29 15 4.20 352.02 177 .9 8 -51.7 316 . 2 22 .1 9 
06-18:18:19 110 -56.69 175.76 -56.69 225.27 273.28 15 L 52 35 2.02 177.99 -5 1 .5 316. 6 22.23 
06-18:18:24 110 -56.65 176 . 37 -56 . 65 225 .85 273.27 15 .j. 8 .j 352.02 178.00 -5 1 . .j 31 7. l 22 . 26 
06 - 18:18:29 110 -5 6.61 176 .9 7 - 5 6.6 1 226.43 273 .26 155.17 35 2 .02 178 . 01 -5 1. 2 31 7. 6 22.29 
06 - 18:18:34 110 -56.5 6 177 . 57 -56.56 227.01 273.24 155. 48 3 52.02 178.02 -51.0 318.0 22.32 
06-18:18:39 110 -56.51 178 .1 7 -56.5 1 22 7 . 59 273. 23 155.80 352.02 178 .0 3 -50.9 318. 5 22.35 
06 - 18 : 18:44 110 -56.46 178 . 77 -56.46 228.17 273. 22 156.16 352.01 178.02 -50.7 319. 0 22.38 
06-18:18:49 110 -5 6 .40 179.36 - 56.40 228.74 273.20 15 6.52 352.01 178 .02 -50.5 319. 4 2 2. 41 
06-18:18:54 110 -56. 34 179.96 - 5 6.34 229 . 32 273.19 15 6.8 7 35 2.01 178 .02 -50 . 3 319. 9 2 2. 4 4 
06-18:18:59 110 -5 6.2 8 -179.-15 - 56.28 229.89 273 .17 157.22 35 2.01 178.02 -50.2 320.3 2 2 . .j 7 
06 - 18:19:04 110 -56.21 -178.86 -56.21 230.46 273.15 15 7. 57 35 2.00 178.02 -50.0 320.7 2 2. 5 2 
06-lS: 19: 09 110 -56.14 -178.27 - 5 6. 14 231.03 273.1 4 157 .9 1 35 2 .00 178.01 -4 9. 8 3 21. 2 2 2. 5 5 
06-18:19:14 110 -56.07 -177.69 - 56.07 231. 59 273.12 158 .25 352.00 178.01 -49.6 321. 6 22.58 
06-18:19:19 110 -56.00 - 177 . 10 -56.00 232.15 273.10 158 .6 0 352.00 178 .01 - 4 9 . .j 322.0 22.61 
06-18:19 : 24 110 -55 . 92 -176 . 52 -55.92 232 . 72 273.0S 15S.9 4 352.00 177 .99 - 49.3 322.5 22.64 
06-18:19:29 110 -55.85 -175.94 -55.S5 233.27 273.0 6 159 .2 S 352.00 177 .99 -49.1 322.9 2 2. 6 6 
06-18:19 :34 110 -55.76 -175.36 -55.76 233 . S3 273.0 4 159 .62 351. 99 l7S . 00 -48.9 3 2 3. 3 2 2. 69 
06-18:19:39 110 -55.6S -174.79 -55.68 234 . 38 273.01 159.95 351.99 177 . 99 -4S.7 3 2 3. 7 22. 72 
06-18:19:44 110 -55.59 -174.22 -55.59 23 4.9 3 272.99 160.29 351.99 177.99 - 4 8 . 5 3 2 4. 1 22.75 
06-18:19:49 110 -55.50 -173.65 -55.50 235 .4 8 272.97 16 0.62 351.99 177 .9S - 48.3 324.5 2 2. 77 
06-1S:19:54 110 -55.41 - 173.08 -55.41 236 . 03 272. 94 160.95 351.99 177 .9 S -48.l 3 2 4. 9 2 2. 80 
06-18:19:59 110 -55.32 -172.52 -55.32 236 . 57 272.92 161 .2 8 351.99 177.97 - 47.9 325.3 2 2. s 3 
06-18:19:04 110 -56.21 -178.86 -56.21 230.46 273.15 157.57 352.00 178.02 -50.0 3 20. 7 22.52 
06-18:19:09 110 -56 .14 -178.27 -56.14 231. 03 273.14 157.91 352.00 178.01 -49.8 3 21. 2 22.55 
06-18:19:14 110 -56.07 -177.69 -56.07 231.59 273.12 158.25 352.00 178.01 -49.6 321. 6 2 2. 58 
06-18:19:19 110 -56.00 -177.10 -56.00 232.15 273.10 158.60 352.00 178.01 -4 9 .4 32 2. 0 2 2. 61 
06-18 :19:24 110 -55.92 -176.52 -55.92 232.72 273.08 158.94 352.00 177.99 -49.3 322.5 22.64 
06-18:19:29 110 -55.85 -175.94 -55.85 233.27 273.06 159.28 352.00 177.99 -49.1 322 . 9 22.66 
06-18:19:34 110 -55.76 -175.36 -55.76 233.83 273.04 159.62 351. 99 178.00 -4 8.9 3 2 3. 3 2 2. 69 
06-18:19:39 110 -55.68 -174.79 -55 .6 8 234. 38 273.01 159.95 351.99 177.99 -48 .7 3 23. 7 22.72 
06-18: 19: 44 110 -55.59 -174.22 -55.59 234.93 272.99 160.29 351.99 177.99 -48.5 3 2 4 .1 22.75 
06-18:19:49 110 -55.50 -173.65 -55.50 235.48 272.97 160.62 351.99 177.98 -4 8.3 3 2 4. 5 22.77 
06-18:19:54 110 -55.41 -173.08 - 55.41 236.03 272.94 160.95 351. 99 177 . 98 -48.1 324.9 2 2. 80 
06-18: 19: 59 110 -55.32 -172.52 -55.32 236 . 57 272.92 161. 28 351. 99 177.97 -47.9 325.3 22.83 
06-18:20:04 110 -55.22 -171.96 -55.22 237.11 272.89 161.61 351.99 177.97 -47.7 325.7 22.85 
06-18:20:09 110 -55.12 -171.40 -55.12 237.65 272. 86 161 . 93 351. 98 177 . 96 -47.5 326.l 2 2. 8 8 
06-18: 20: 14 110 -55.02 -170.84 -55.02 238 .19 272.84 162.26 351.98 177.96 -47.3 3 2 6. 5 2 2 . 91 
06-18: 20: 19 110 -54.91 -170.29 -54.91 238. 72 272. 81 162.58 351.98 177.95 -47 . l 326.9 2 2. 9 3 
06-18: 20: 24 110 -54.80 -169.74 -54.80 239.25 272.78 162.90 351.98 177.96 -46.9 327.3 2 2. 9 6 
06-18:20:29 110 -54.69 -169.19 -54.69 239.77 272.75 163.22 351.98 177.96 -46.7 327.7 23.00 
06-18:20:34 110 -54.58 -168.65 -54.58 240. 30 272.72 163.54 351.98 177 . 96 -46.5 328.0 23. 03 
06-18:20:39 110 -54.47 -168 . 11 -54.47 240.82 272.68 163.86 351.99 177.96 -46.3 328.4 23.05 
06-18:20:44 110 -54.35 -167.57 -54.35 241 . 33 272.65 164.18 351. 98 177.96 - 46.1 3 28. 7 2 3. 0 8 
l-'06-18:20:49 110 -54 . 23 -167.03 -54.23 241 . 85 272.62 164.50 351.98 177.96 -45.9 3 2 9 .1 2 3 .1 0 
l-'06-18:20:54 110 -54 .11 -166.50 -54.11 242.36 272.59 164.85 351.97 177.96 -45.7 329.4 23.12 
l.006-18:20:59 110 -53.98 -165.97 -53. 98 242.87 272.55 165.20 351.98 177.96 -45.5 3 29. 8 23 .15 
06-18:21:04 110 -53.85 -165.45 -53.85 243.37 272.52 165.54 351.97 177.97 -45.3 330.2 23.17 
06-18:21:09 110 -53.73 -164.92 -53.73 243 . 87 272.48 165.89 351.97 177.98 -45.0 330.5 23.19 
06-18:21:14 110 -53.59 -164.41 -53.59 244 . 37 272.44 166 . 23 351. 97 177.98 -44.8 330.9 2 3. 22 
06-18: 21: 19 110 -53 . 46 -163.89 -53.46 244 . 87 272.41 166 . 58 351.96 177.99 -44.6 331. 2 2 3. 24 
06-18: 21: 24 110 -53.33 -163.38 -53.33 245 . 36 272.37 166.91 351.96 177.99 -44.4 331.5 2 3. 26 
06-18: 21: 29 110 -53.19 -162.87 -53.19 245 . 85 272.33 167.25 351.96 177.99 -44.2 3 31. 9 2 3 . 29 
06-18:21:34 110 -53.05 -162.36 -53 . 05 246. 33 272.29 167.59 351.96 178.00 -43.9 3 3 2. 2 2 3. 31 
06-18:21:39 110 -52.91 -161.86 -52. 91 246. 81 272.25 167.92 351. 96 178.00 -43.7 332.6 2 3. 3 3 
06-18:21:44 110 -52.76 -161.36 -52.76 247 . 29 272.21 168.26 351.96 178.01 -43.5 332.9 23.35 
06-18:21:49 110 -52.61 -160.86 -52.61 24 7 . 77 272.17 168.60 351. 96 178.01 -43.3 33 3. 2 23. 3 7 
06-18: 21: 54 110 -52.47 -160.37 -52.47 248 . 24 272 . 13 168.94 351.96 178.01 -43.1 3 33. 5 23.42 
06-18:21:59 110 -52. 32 -159.88 -52.32 248.71 272 . 08 169.27 351.96 178.01 -42.8 333.9 23.44 
06-18:22:04 110 -52.16 -159.40 -52 . 16 249 . 17 272.04 169.60 351. 96 178.01 -42.6 334. 2 23 . 46 
06-18:22:09 110 -52.01 -158.91 -52.01 249. 63 272.00 169.94 351.96 178.01 -42.4 334. 5 2 3. 4 8 
06-18:22:14 110 -51.85 -158.43 -51. 85 250.09 271.95 170.27 351.96 178.01 -42.1 334. 8 23. 50 
06-18:22:19 110 -51.69 -157.96 -51.69 250.55 271.91 170.61 351. 96 178.02 -41.9 335.1 23.52 
06-18: 22: 24 110 -51.53 -157.49 -51.53 251.00 271.86 170.94 351.96 178.01 -41. 7 335.4 23. 54 
06-18:22:29 110 -51. 37 -157.02 -51. 3 7 251.45 271.81 171.27 351.96 178.02 -41. 4 335.7 23.56 
06-18:22:34 110 -51.21 -156.55 -51. 21 251.89 271.77 171.60 351. 96 178.02 -41. 2 3 3 6. 0 23.58 
06-18:22:39 110 -51. 04 -156.09 -51.04 252.33 271.72 171.93 351.95 178.02 -41.0 3 3 6. 3 23.60 
06-18:22:44 110 -50.87 -155.63 -50.87 252.77 271.67 172.26 351.95 178.03 -40.7 3 3 6. 6 23.62 
06-18:22:49 110 -50.70 -155.17 -50.70 253. 21 271.62 172.59 351.95 178.03 -40.5 3 3 6. 8 23. 64 
06-18:22:54 110 -50.53 -154. 72 -50.53 253.64 271.57 172 . 91 351. 95 178 . 02 -40.3 337.1 23. 66 
06-18:22:59 110 -50.36 -154.27 -50.36 254.07 271.52 173.24 351. 96 178.03 -40.0 337.4 23. 68 
06-18:23:04 110 -50.18 -153.82 -50 .18 254.49 271.47 173.56 351.95 178.03 -39.8 337.7 23.69 
06-11: 23 09 110 -50.01 -153.31 -50.01 254.91 271.42 173.89 351.95 171.04 -39.5 337.9 23.71 
06-11: 23 14 110 -49.13 -152.94 -49.13 255.33 271 . 37 174.22 351.95 171.04 -39. 3 338. 2 23.73 
06-18: 23 19 110 -49.65 -152.50 -49.65 255.75 271.32 174.54 351.95 178.03 -39.0 338.5 23.77 
06-18:23 24 110 -49.47 -152.07 -49.47 256 .16 271.26 174.87 351. 94 178.03 -38.8 338.7 23.79 
06-18: 23 29 110 -49.29 -151. 64 -49.29 256.57 271.21 175.20 351.94 178.03 -38.6 3 39. 0 23.81 
06-18:23:34 110 -49.10 -151.22 -49.10 256. 98 271.16 175.53 351. 94 178.04 -38.3 3 39. 3 23.82 
06-18:23:39 110 -48.92 -150.79 -48.92 257.38 271.10 175.87 351.94 178.04 -38.1 3 3 9. 5 2 3. 8 4 
06-18:23:44 110 -48.73 -150.37 -48.73 257.78 271.05 176.21 351. 94 178.04 -37.8 3 39. 8 23.86 
06-18:23:49 110 -48.54 -149.95 -48.54 258.17 270 . 99 176.55 351.94 178.05 -37.6 340. l 23. 8 8 
06-18: 23: 54 110 -48.35 -149.54 -48.35 258.57 270.94 176.88 351.94 178.04 -37.3 340. 3 23.89 
06-18:23:59 110 -48.16 -149.13 -48.16 258.96 270.88 177.22 351.94 178.04 -37.1 340. 6 2 3. 91 
06-18: 24: 04 110 -47.96 -148.72 -47.96 259.34 270. 8 2 177.56 351.94 178.05 -36.8 340.8 23.93 
06-18:24:09 110 -4 7. 77 -148.32 -47.77 259.73 270.77 177.89 351.94 178.05 -36.6 341.1 23. 9 4 
06-18:24:14 110 -47.57 -147.91 -47.57 260.11 270.71 178.23 351.94 178.05 -36.3 3 41. 3 23.96 
06-18: 24: 19 110 -47.37 -147.52 -47.37 260.49 270.65 178.56 351.95 178.05 -36.1 341. 6 23. 9 8 
06-18:24:24 110 -47.17 -147.12 -47.17 260 . 86 270.59 178 . 89 351.95 178.05 -35.8 341. 8 23. 99 
06-18: 24: 29 110 -46.97 -146.73 -46.97 261.23 270.53 179.22 351.96 178.05 -35.6 342. 0 0. 01 
06-18:24:34 110 -46.77 -146.34 -46.77 261.60 270.47 179.55 351.97 178.05 -35.3 3 4 2. 2 0.02 
06-18:24:39 110 -46.57 -145.95 -46.57 261.97 270.41 179.89 351.98 178.05 -35.l 342. 5 0. 0 4 
06-18:24:44 110 -46.36 -145.57 -46.36 262.33 270 . 35 180.22 351.98 178 . 05 -34. 8 342.7 0. 0 7 
06-18:24:49 110 -46.16 -145.18 -46.16 262.69 270.29 180.56 351.98 178.06 -34.6 342.9 0. 0 9 
...... 
06-18:24:54 110 -45.95 -144.81 -45.95 263.05 270.23 180.90 351.99 178.06 -34.3 343 .1 0. l 0 
t\.) 06-18:24:59 110 -45.74 -144.43 -4 5. 74 263. 41 270.17 181.23 352.00 178.07 -34 .1 3 4 3. 3 0. 12 
0 06-18:25:04 110 -45.53 -144.06 -45 . 53 263.76 270.11 181.57 352.01 178.07 -3 3. 8 343. 6 0. 13 
06-18:25:09 110 -45.32 -143.69 -45.32 264.11 270.05 181.91 352.01 178.07 -33.6 3 43. 8 0 .15 
06-18:25:14 110 -4 5. 11 -143.32 -45.11 264.45 269. 98 182.25 352.02 178.07 -33.3 344.0 0.16 
06-18:25:19 110 -44.90 -142.96 -44. 90 264 . 80 269.92 182.59 352.02 178.07 -33 . 1 3 4 4. 2 0. 1 7 
06-18: 25: 24 110 -44.68 -142.59 -44. 6 8 265.14 269. 86 182.93 352.03 178.07 -32.8 344. 4 0. 19 
06-18:25:29 110 -44.47 -142.24 -44.47 265.48 269.79 183.26 352.05 178.07 -32.6 344.6 0. 20 
06-18: 25: 34 110 -44.25 -141.88 -44.25 265.81 269.73 183.60 352.06 178.07 -32.3 344. 8 0.22 
06-18: 25: 39 110 -44. 03 -141.52 -44.03 266 .14 269.67 183.95 352.06 178.08 -32.1 345.0 0. 23 
06 -18:25:44 110 -43.81 -141.17 -43.81 266.47 269.60 184. 28 352.07 178.08 -31. 8 345.3 0.24 
06-18:25:49 110 -43.59 -140.83 -43.59 266.80 269.54 184. 63 352.07 178.08 -31. 5 345.5 0.26 
06-18:25:54 110 -43.37 -140.48 -43.37 267.13 269.47 184.96 352.07 178.08 -31. 3 345.7 0.27 
06-18:25:59 110 -43.15 -140.14 -43.15 267.45 269.41 185 . 31 352.07 178.08 -31.0 345.9 0.29 
06-18:26:04 110 -42.93 -139.79 -42.93 267.77 269. 34 185.65 352.08 178.09 -30.8 346.1 0.32 
06-18:26:09 110 -42.70 -139.46 -42.70 268.09 269.28 185.99 352. 08 178.08 -30.5 346. 3 0. 34 
06-18:26:14 110 -42.48 -139.12 -42.48 268. 40 269.21 186.34 352.09 178.09 -30.2 346.5 0.35 
06-18:26:19 110 -42.25 -138.79 -42.25 268.72 269.14 186.68 352.09 178.09 -30.0 346.7 0.36 
06-18:26:24 110 -42.03 -138.45 -42.03 269.03 269.08 187.02 352.10 178.10 -29.7 346.9 0.38 
06-18: 26: 29 110 -41. 80 -138.13 -41.80 269.33 269.01 187.36 352.10 178.10 -29.5 347.1 0.39 
06-18:26:34 110 -41. 57 -137.80 -41. 57 269.64 268.94 187.72 352.11 178.11 -29.2 347. 3 0.40 
06-18:26:39 110 -41. 34 -137.47 -41. 34 269.94 268.88 188.07 352.11 178.10 -28.9 347.5 0.42 
06-18:26:44 110 -41.11 -137.15 -41.11 270.24 268.81 188.42 352.12 178.10 -28.7 347.7 0.43 
06-18:26:49 110 -40.88 -136.83 -40.88 270.54 268.74 188.76 352.12 178.10 -28.4 347. 8 0.44 
06-18:26:54 110 -40.65 -136.51 -40.65 270.84 268.67 189.11 352.11 178.10 -28.l 348. 0 0. 4 5 
06-18:26:59 110 -40. 41 -136.20 -40.41 271.14 268.60 189.45 352 .11 178.09 -27.9 348. 2 0.46 
06-18:27:04 110 -40.18 -135.89 -40.18 271.43 268.54 189.77 352.10 178.09 -27.6 348.3 0.47 
06-18:27:09 110 -39. 94 -135.58 -39.94 271.72 268.47 190.09 352 .10 178.08 -27.4 348.5 0.48 
06-18:27:14 110 -39. 71 -135.27 -39.71 272.01 268.40 190. 41 352. 09 178.08 -27 .1 348. 7 0. 49 
06-11 27:1!1 110 -lll. 41 -lH. !16 -lll. 41 272. 2ll 261. 33 190.74 352.09 178.07 -26.9 3 4 8. 8 0.51 
06-18 27:24 110 -39.23 -134.65 -39.23 272.58 268. 26 191.06 352.08 178.06 -26.6 349. 0 0.52 
06-18 27:29 110 -39.00 -134.35 -39.00 272.86 268.20 191.39 352.08 178.06 -26.3 349. 2 0.55 
06-18 27: 34 110 -38.76 -134.05 -38.76 273 .14 268.13 191.72 352.07 178 .06 -26.1 349. 3 0.56 
06-18:27:39 110 -38.52 -133.75 -38.52 273.41 268.06 192.04 352.07 178.05 -25.8 349.5 0.51 
06-18:27:44 110 -38.28 -133.46 -38.28 273.69 267.99 192.37 352.07 178.05 -25.6 349 .6 0.58 
06-18: 27: 49 110 -38.04 -133.16 -38.04 273.96 267.92 192.70 352.07 178.04 -25.3 349.8 0 . 59 
06-18:27:54 110 -37.79 -132.87 -37.79 274.24 267.85 193.03 352.07 178.04 -25.0 350.0 0. 60 
06-18:27:59 110 -37.55 -132.58 -37.55 274 .51 267.78 193.37 352. 06 178.03 -24.8 3 50 .1 0. 61 
06-18:28:04 110 -37.31 -132.29 -3 7. 31 274.77 267.71 193.70 352. 06 178.03 -24. 5 350.3 0.62 
06-18:28:09 110 -37.06 -132.00 -37.06 275.04 267.64 194. 05 352.05 178.03 -24.2 350.4 0.63 
06-18:28:14 110 -36.82 -131.72 -36.82 275.30 267.58 194.38 352.05 178.03 -24.0 350.6 0. 6 5 
06-18: 28: 19 110 -36.57 -131.43 -36.57 275.57 267.51 194 .72 352.04 178.03 -23.7 350.8 0. 6 6 
06-18: 28: 24 110 -36. 33 -131.15 -36.33 275.83 267.44 195.06 352.04 178.02 -23.4 350.9 0.67 
06-18:28:29 110 -36.08 -130.87 -36.08 276.09 267.37 195.41 352.04 178.02 -23.1 3 51. l 0 . 6 8 
06-18:28:34 110 -35.83 -130.59 -35.83 276.34 267 . 30 195.76 352 . 03 178.00 -22.8 351. 2 0.69 
06-18:28:39 110 -35.59 -130.32 -35.59 276.60 267.23 196.11 352. 04 177 . 99 -22.6 351.4 0.70 
06-18:28:44 110 -3 5. 34 -130.04 -35. 34 276.85 267.16 196.47 352.03 177.99 -22.3 3 51. 6 0 . 71 
06-18: 28: 49 110 -35.09 -129.77 -35.09 277 . 10 267 . 09 196.80 352.02 177.98 -22.0 351.7 0. 72 
06-18:28:54 110 -34. 84 -129.50 -34.84 277.36 267.02 197.11 352.01 177 . 97 -21.8 351. 9 0.75 
06-18:28:59 110 -34. 59 -129.23 -34. 59 277.60 266.96 197.43 352.01 177 . 96 -21.5 352.0 0 . 76 
..... 
06-18:29:04 110 -34.34 -128.96 -34. 34 277.85 266.89 197 . 75 352.01 177.97 -21.2 352.2 0. 77 
N 06-18:29:09 110 -34. 09 -128.69 -34.09 278.10 266.82 198. 08 352.01 177.97 -21.0 3 5 2. 4 0 . 78 
..... 06-18:29:14 110 -33.83 -128 . 43 -33.83 278.34 266.75 198 . 41 352.01 177.98 -20.7 352.5 0.80 
06-18:29:19 110 -3 3. 58 -128.17 -33.58 278.58 266. 68 198 . 74 352.01 177.98 -20.4 3 52 . 7 0.81 
06-18:29:24 110 -33. 33 -127.91 -33.33 278.82 266.61 199.07 352.02 177.98 -20.l 3 5 2. 8 0. 8 2 
06-18:29:29 110 -33.07 -127.64 -33.07 279.06 266.54 199 . 40 352.02 177.99 -19.9 3 53. 0 0.83 
06-18:29:34 110 -32.82 -127.39 -32.82 279.30 266.48 199.73 352.02 177.99 -19.6 353. l 0. 8 4 
06-18:29:39 110 -32.56 -127.13 -32.56 279.54 266 . 41 200.06 352.02 177.99 -19.3 3 53. 3 0.85 
06-18: 29: 44 110 -32.31 -126.87 -32.31 279.77 266.34 200. 40 352.02 178.00 -19.0 353.5 0.86 
06-18:29:49 110 -32.05 -126.62 -32.05 280.01 266.27 200.74 352.01 178.00 -18.7 353.6 0.87 
06-18:29:54 110 -31. 80 -126.37 -31. 80 280.24 266.21 201.08 352. 01 178.0l -18 . 5 3 53. 8 0. 8 8 
06-18:29:59 110 -31.54 -126.11 -31.54 280.47 266.14 201.43 352.02 178.01 -18.2 353. 9 0. 8 9 
06-18:30:04 110 -31.28 -125.86 -31. 28 280.70 266.07 201.77 352.02 178.01 -18.0 354.0 0.90 
06-18:30:09 110 -31. 02 -125.62 -31. 02 280 . 92 266.01 202.12 352.02 178.02 -17.7 354.2 0.91 
06-18:30:14 110 -30.77 -125.37 -30.77 281.15 265.94 202.47 352.02 178.03 -17.5 3 54. 3 0.91 
06-18:30:19 110 -30.51 -125.12 -30.51 281.38 265.87 202.82 352.03 178.02 -17.2 3 54. 4 0.95 
06-18:30:24 110 -30.25 -124.88 -30.25 281.60 265.81 203 . 15 352.03 178.03 -16.9 354.6 0.96 
06-18:30:29 110 -29.99 -124.63 -29.99 281.82 265.74 203.47 352.03 178.04 -16.7 354.7 0.96 
06-18:30:34 110 -29.73 -124.39 -29.73 282.04 265.68 203.78 352. 03 178.03 -16.4 354. 9 0.97 
06-18:30:39 110 -29.47 -124.15 -29.47 282.26 265.61 204.10 352.02 178.04 -16.l 355.0 0.98 
06-18:30:44 110 -29.21 -123.91 -29.21 282.48 265.55 204.42 352.03 178.03 -15.9 355.l 0. 99 
06-18:30:49 110 -28.94 -123.67 -28.94 282 . 70 265.48 204.74 352.03 178.04 -15.6 355.3 l. 00 
06-18:30:54 110 -28.68 -123.44 -28.68 282.92 265.42 205.06 352. 03 178.04 -15.3 355.4 l. 01 
06-18: 30: 59 110 -28.42 -123.20 -28.42 283.13 265.35 205.38 352.03 178.04 -15.0 355.6 1. 02 
06-18:31:04 110 -28.16 -122.96 -28.16 283.35 265.29 205.71 352.04 178.03 -14.8 355.7 1. 03 
06-18: 31 :09 110 -27.89 -122.73 -27.89 283.56 265.23 206.04 352.04 178.04 -14.5 355.8 1. 04 
06-18:31:14 110 -27.63 -122.50 -27.63 283.77 265 . 17 206.37 352.04 178.05 -14. 2 356.0 l. 05 
06-18:31:19 110 -27.37 -122.27 -27.37 283.98 265.10 206.70 352.04 178.05 -14. 0 356.l 1. 06 
06-18:31:24 110 -27.10 -122.04 -27.10 284.19 265.04 207.04 352.04 178.05 -13. 7 356.3 l. 07 
------------------------------------- ORBITER POSITIONAL INFORMATION ---------------------------------
MET ORB DECL RA LAT LONG ALT PITCH YAW ROLL GM LAT GM LON GM LOC TIME 
07-18:11:39 126 -56.94 160 .4 7 -56.94 210.67 271.33 100.51 0.70 181.36 -54.9 304.0 21. 27 
07-18:11:44 126 -56.95 161.09 -56.95 211.26 271.33 lOO. n 0.68 181.36 -54.8 304.6 21. 31 
07-18:11:49 126 -56.96 161. 70 -56.96 211.85 271.33 lOO. n 0.66 181. 34 -54.7 305.l 21. H 
07-18:11:54 126 - 56.96 162.31 -56.96 212.44 271.32 100.~0 0.6~ 181.33 -54 . 6 305.6 21.38 
07-18:11:59 126 -56.97 162 .93 -56.97 213.04 271.32 100 . 36 0.61 181.32 -54.4 306.2 21. 41 
07-18:12:04 126 -56.96 163 . 54 -56.96 213.63 271.31 100.32 0.59 181 . 30 -54.3 306.7 2i.n 
07-18:12:09 126 -56 . 96 164.15 -56.96 214.22 271. 31 100. 28 0 . 57 181 .29 -54.2 307.2 21.51 
07-18:12:1 4 126 -56.95 164.77 -56.95 214.81 271.30 100.25 0 . 55 181.27 -54.0 307.7 21. 5 4 
07-18:12:19 126 -56 . 94 165.38 - 56.94 215. 41 271.29 100.21 0.53 181.26 -53.9 308.2 21.58 
07-18:12:24 126 -56 . 92 165.99 -56.92 216.00 271. 28 100.16 0.51 181.23 -53.7 308.7 21. 61 
07-18:12:29 126 -56.91 166.61 -56.91 216.59 271 .2 7 100.13 0.49 181 .22 -53.6 309.2 21.64 
07-18:12:34 126 -56.89 167.22 -56.89 217.18 271.26 100 .09 0. 47 181.20 -53.4 309.8 21 . 6 8 
07-18:12:39 126 -56 . 86 167.83 -56.86 217.77 271 .2 5 100 .04 o.~4 181.18 -5 3. 3 310. 3 21.71 
07-18:12:44 126 -56.84 168.44 -56.84 218.36 271.24 99.99 0.42 181 .17 -53.l 310. 8 21. 7 4 
07-18:12:49 126 -56.81 169.05 -56.81 218.95 271. 23 99.95 0 . .0 181.15 -53.0 311.3 21.78 
07-18:12:54 126 -56.77 169 . 65 -56.77 219.53 271.22 99.90 0.38 181.1 4 -52.8 311. 7 21.81 
07 - 18:12:59 126 -56. 74 170 . 26 -56.74 220.12 271.20 99.85 0.35 181.12 -52.6 312. 2 21. 8 4 
07-18:13:04 126 -56 . 70 170.87 -56.70 220.70 271.19 9 9. 7 9 0.33 181 . 10 -52.5 312. 7 21. 8 7 
07-18:13:09 126 -56.66 171.47 -56.66 221. 29 271.17 99.74 0. 31 181.09 -52.3 313. 2 21. 90 
I-' 07-18:13:14 126 -56.62 172 . 08 -56.62 221.87 271.15 99.69 0.29 181.07 -52.2 313. 6 21.94 tv 07-18:13:19 126 -56.57 172.68 - 56.57 222.45 271.14 99.64 0.27 181.05 -52.0 314.l 21.97 tv 
07-18 : 13: 24 126 -56.52 173.28 -56.52 223.03 271.12 99.58 0. 2 5 181.03 -51.8 314. 6 2 2. 0 0 
07-18:13:29 126 -56.47 173.88 -56.47 223.61 271.10 99.52 0.22 181.02 -51.7 315.0 22.05 
07-18:13:34 126 -56.41 174 .4 7 -56.41 224.18 271.08 99. H 0 . 19 181.01 -51.5 315. 5 22.08 
07-18:13:39 126 -56.35 175.07 -56.35 224.76 271.06 99 .H 0. l 7 180.9 9 -51.3 315. 9 22.11 
07-18:13:44 126 -56.29 175 . 66 -56.29 225.33 271.04 99. 34 I). 16 180 .98 -51.l 316. 4 2 2 .1 4 
07-18: 13: 49 126 -56.23 176.25 -56 .23 225.90 271.02 99.28 0. 13 180.96 -51.0 316. 8 2 2. l 7 
07-18:13:54 126 -56.16 176.84 - 56.16 226.47 270.99 99.2 2 0.11 180.93 -50.8 317.3 22.20 
07-18:13:59 126 -56.09 177.43 -56.09 227.04 270.97 99.16 0.09 180.91 -5 0.6 31 7. 7 2 2. 2 3 
07-18:14:04 126 -56 . 02 178.01 -5 6.02 227.60 270.95 99.09 0.07 180.90 -50.4 318.l 2 2. 26 
07-18:14:09 126 -55.94 178.60 -55.94 228.16 270.92 99.03 0.05 180 . 88 -50. 2 318. 6 22.29 
07-18:14:14 126 -55.86 179.18 -55 . 86 228.72 270.90 98.96 0.03 180.87 -50.0 319. 0 2 2. 31 
07-18:14:19 126 -55.78 179.75 -55.78 229 . 28 270.87 98.99 0.01 180.85 -49.9 319. 4 2 2. 34 
07-18:14:24 126 -55.70 -179.67 -55 . 70 229 . 83 270.8 4 99.06 359.99 180 . 84 -49.7 319. 8 22.37 
07-18:14:29 126 -55.61 -179.10 -55.61 230.38 270.81 99.13 359.98 180.83 -49.5 3 20. 3 22 . 40 
07-18:14:34 126 -55.52 -178.53 -55 . 52 230.93 270.79 99.19 359.96 180.81 -4 9. 3 3 2 0. 7 2 2. 4 3 
07-18: 14: 39 126 -55.43 -177.96 -55.43 231.48 270.76 99.26 359.94 180.79 -49.1 321.1 22.45 
07-18:14:44 126 -55.34 -177.39 -55.34 232.03 270. 73 99.32 359.93 180.78 -48.9 3 21. 5 22.48 
07-18:14:49 126 -55.24 -176.83 -55.24 232.57 270.70 99.40 359.91 180.75 -4 8. 7 3 21. 9 2 2. 53 
07-18:14:54 126 -55.14 -176.27 -55.14 233.11 270.66 99.45 359.90 180.74 -48.5 3 2 2. 3 2 2. 55 
07-18:14:59 126 -55.04 -175.71 -55.04 233.64 270.63 99.51 359.88 180.73 -48.3 3 2 2. 6 22.58 
07-18:15:04 126 -54.94 -175.16 -54.94 234 . 18 270.60 99 . 57 359.86 180.70 -4 8. 1 323.0 22.61 
07-18:15:09 126 -54.83 -174.61 -54.83 234.71 270.57 9 9. 6 3 359.84 180.70 -47.9 3 2 3. 4 22.63 
07-18: 15: 14 126 -54.72 -174.06 -54.72 235.23 270.53 9 9. 6 9 359.83 180.69 -47.7 3 2 3. 8 22.66 
07-18:15:19 126 -54.61 -173.52 -54.61 235.76 270.50 99.75 359.81 180 . 67 -47.5 324.2 22.68 
07-18:15:24 126 -54.49 -172.97 -54.49 236. 28 270.46 9 9. 8 0 359.79 180.65 -47.3 3 2 4. 5 22. 71 
07-18:15:29 126 -54.38 -172.43 -54.38 236.80 270.42 9 9 . 8 4 359.78 180.64 -47.1 3 24. 9 2 2. 73 
07-18: 15: 34 126 -54.26 -171.90 -54.26 237.31 270 . 39 9 9. 90 359.76 180. 62 -46.9 325.3 2 2. 7 5 
07-18:15:49 126 -53.89 -170.31 -53.89 238.84 270.27 100.05 359 . 71 180 . 58 -4 6. 2 326. 3 2 2 . 8 3 
07-18:15:54 126 -53.76 -169.78 -53.76 239.34 270.23 100 .10 359.70 180.56 -46.0 326.7 2 2. 8 5 
07-18:15:59 126 -53.63 -169.26 -5 l. 6 3 239.84 270.19 100.15 359.68 18 0. 5 '1 -.J 5. 8 3 27. 1 22.87 
07-18:16:04 126 -53.49 -168.75 -53.49 240. 34 270.15 100.19 359.66 180.53 -.J 5. 6 327.4 22.90 
07-18:16:09 126 -53.36 -168.23 -53.36 240.83 270.11 l 0 0 . 2 .J 359.65 180 . 51 -.J 5 . .J 327.7 2 2. 9 2 
07-18:16:14 126 -53.22 -167.72 -53.22 241.32 270.07 100.29 359.64 180 . -19 -45.1 328.1 2 2. 9 7 
07-18:16:19 126 -53.08 -167.22 -53.08 241.81 270.02 100.33 359.63 180.47 -44.9 3 2 8 . 4 22.99 
07-18:16:24 126 -52.94 -166.71 -52.94 242.29 269.98 100.37 359.62 180. -16 --14.7 328.8 23.01 
07-18:16:29 126 -52.80 -166.21 -52 .80 242.77 269.93 100 . .Jl 359 .6 1 180.4.J -44.5 329.l 23.03 
07-18:16:34 126 -52.65 -165.71 -52.65 243.25 269.89 100. -16 359.59 18 0 . .J 2 -H .2 329.4 2 3. 0 5 
07-18:16:39 126 -52 . 50 -165.22 -52.50 243.72 269.8 4 100.-19 359.58 18 0 . .j 0 -44.0 329.7 23.07 
07-18:16:44 126 -52.35 -16.J.73 -52.35 244.19 269 . 80 100.53 359.56 180.39 -.J 3. 8 330 . 0 23.10 
07-18:16:49 126 -52.20 -164.24 -52.20 244.65 269.75 100.57 359.55 180.38 -.J 3. 5 330.4 2 3. 12 
07-18:16:54 126 -52.05 -16 3. 76 -52.05 245.12 269.70 100.60 359.54 1 80. 36 -.J3. 3 330 .7 2 3. 14 
07-18:16:59 126 -51.89 -163.28 -51.89 245.58 269.66 100.6~ 359 . 52 180.34 -.J 3. 1 3 31. 0 23.16 
07-18:17:04 126 -51.73 -162.80 -51.73 246.03 269.61 100.67 359.50 180.33 -.J 2. 9 3 31. 3 23.18 
07-18:17:09 126 -51.57 -162.33 -51.57 246.49 269.56 100 .69 359 . .JB 180.32 -42.6 3 31. 6 23.20 
07-18:17:14 126 -51.41 -161.86 -51. 41 246.94 269.51 100.72 359.47 180.30 -4 2 . .j 3 31. 9 2 3. 2 2 
07-18:17:19 126 -51.25 -161.39 -51.25 247.38 269 . .J6 100.75 359.45 180.28 -42.l 332.2 2 3. 2 4 
07-18:17:24 126 -51.08 -160.93 -51.08 247.83 269 . .Jl 100.78 3 59 . .j 4 180.27 -41.9 3 3 2. 5 2 3. 2 6 
07-18:17:29 126 -50.92 -160.47 -50 . 92 248.27 269.36 100.81 3 59 . .j 3 180.24 -.J 1. 7 332.8 23 .28 
....... 
07-18:17:34 126 -50.75 -160.01 -50.75 248.70 269.31 100.84 359. 42 180.22 -.J 1. 4 3 3 3. l 23.30 
I'\.) 07-18:17:39 126 -50.58 -159.55 -50.58 249.13 269.25 100.8 6 359.40 180.20 -4 1.2 . 3 3 3. 4 23.34 
w 07-18:17:44 126 -50.40 -159.10 -50.40 249.56 269.20 100 .89 359.38 180.19 -41.0 333.7 23.36 
07-18:17:49 126 -50.23 -158.66 -50.23 249.99 269.15 100 .9 1 359.37 180.17 -40.7 3 3 4 . 0 23.38 
07-18:17:54 126 -50.05 -158 .21 -50.05 250.41 269. 09 100.93 359.35 180.15 -40.5 3 3 4 . 3 23.40 
07-18:17:59 126 -49.88 -157.77 -49.88 250 . 83 269.04 100.95 359. 34 180.13 -40.2 334.5 2 3 . .J 2 
07-18:18:04 126 -49.70 -157.33 -49.70 251.25 268.98 100.97 359.32 180 .1 1 -40.0 334.8 2 3 . .J3 
07-18:18:09 126 -49.51 -156 .90 -49.51 251.66 268.93 100 .97 359.31 180.09 -39.8 335.l 23.45 
07-18:18:14 126 -4 9 . 33 -156.47 --19. 33 252.07 268.87 100.9 6 359.30 180.08 -39.5 335 .3 23.47 
07-18:18:19 126 -49.15 -156 .0 4 -49.15 2 5 2 . .j 8 268.81 100.9 6 359.28 180.06 -39.3 335.6 23.49 
07-18:18:24 126 -48.96 -155.62 -48.96 252.88 268.76 100.95 359.27 180.04 -39.0 3 3 5. 8 23.50 
07-18:18:29 126 -.JB.77 -155.19 -48.77 253.29 268.70 100.95 359.25 180 .02 -38.8 3 3 6. 1 23.52 
07-18: 18: 34 126 -48.59 -154.78 -48.59 253.68 268.64 100 .94 359.24 180.00 -38.5 3 3 6. 3 2 3 . 5 4 
07-18:18:39 126 -48.40 -154.36 -48 .4 0 254. 08 268.59 100.93 359.23 179.98 -3 8. 3 336.6 23.55 
07-18:18:44 126 -48.20 -153.95 -48.20 254.47 268.53 100 .92 359.21 179 . 96 -38.0 336.8 23.57 
07-18:18:49 126 -48.01 -153. 54 -48.01 254.86 268.47 100 . 91 359.20 179.94 -37.8 337.1 2 3. 59 
07-18:18:54 126 -47.82 -153.13 -47.82 255.24 268.41 100.91 359.18 179.91 -37. 5 337.3 2 3. 60 
07-18: 18: 59 126 -47.62 -152.73 -47.62 255.62 268.35 100.90 359.18 179.90 -37.3 337.6 2 3. 62 
07-18:19:04 126 -47.42 -152.33 -47.42 256.00 268 . 29 100.88 359.16 179.88 -37.0 337.8 2 3. 6 6 
07-18:19:09 126 -47.22 -151 .93 -47.22 256.38 268.23 100.86 359.16 179.86 -36.8 3 3 8 . 1 23.67 
07-18:19:14 126 -47.02 -151.54 -47.02 256.75 268.17 100 . 82 359.17 179 . 85 -36.5 3 3 8. 3 2 3. 6 9 
07-18:19:19 126 -46.82 -151.15 -46.82 257.12 268.10 100.79 359.18 179.83 -36.3 338.5 2 3. 71 
07-18:19:24 126 -46.62 -150.76 -46.62 257. 49 268.04 100 . 76 359.19 179.81 -36.0 338.8 23.72 
07-18:19:29 126 -46.41 -150.38 -46.41 257.85 267.98 100 . 72 359.19 179.80 -35.8 3 39. 0 2 3. 74 
07-18:19:34 126 -46.21 -149.99 -46.21 258.21 267.92 100 .6 7 359.20 179.80 -35.5 339.2 2 3. 7 5 
07-18:19:39 126 -46 . 00 -149.61 -46.00 258.57 267.86 100.63 359. 20 179.79 -35.3 339.5 23.77 
07-18:19:44 126 -45.79 -149.24 -45.79 258.93 267.79 100. 60 359. 21 l 79. 77 -35.0 339.7 2 3. 7 8 
07-18:19:49 126 -45.58 -148.86 -45.58 259.28 267.73 100.56 359.21 179.76 -34. 8 3 39. 9 2 3. 8 0 
07-18:19:54 126 -45.37 -148.49 -45.37 259.63 267.67 100. 52 359.22 179.73 -34.5 340.2 2 3. 81 
07-18:19:59 126 -45.16 -148.12 -45.16 259.98 267 .6 0 100.48 359.23 179 .7 3 -34 .2 340.4 23.83 
07-18:20:04 126 -44.95 -147.76 -44.95 260.32 267.54 100. 44 359.2 4 179.71 -34. 0 340. 6 2 3. 8 4 
07-18:20:09 126 -4 4. 73 -147.40 -44.73 260.67 267 . .J7 100.39 359 . 25 179.70 -33.7 340. 8 23. 86 
07-18:20:14 126 -44.52 -147.04 -44.52 261.00 267. H 100 .3~ 359.2 6 179 .6 8 -33.5 341 . 0 2 3. 8 7 
07-18:20:19 126 -44.30 -146.68 -44.30 261.34 267.34 100.30 359 .27 179.67 -33.2 341. 2 23.88 
07 - 18:20:24 126 -44.09 -146.32 -44.09 261.67 267.28 100.25 359.28 179 .66 -33.0 341. 4 23.90 
07-18:20 : 29 126 -43.87 -145.97 -43.87 262.01 267.21 100 .20 359.29 179.65 -32.7 341.6 2 3. 9 3 
07-18:20:34 126 -43 . 65 -145.62 -43.65 262.33 267.14 100.15 359.30 179.63 -3 2. 5 3 41. 8 23.95 
07-18:20:39 126 -43.43 -145.28 -43.43 262.66 267.08 100.10 359.31 179.62 -32.2 342.0 23.96 
07-18:20 :44 126 -43.20 -1 44.93 -43.20 262.98 267.01 100.05 359.32 179.60 -31. 9 34 2. 2 2 3. 9 7 
07-18:20:49 126 -42.98 -144.59 -42.98 263.31 266.94 100.00 359.33 17 9.59 -31.7 342.4 2 3. 9 9 
07-18:20:54 126 -42.76 -144.25 -42.76 263.62 266.88 9 9. 9. 359.3• 179.58 -31.4 34 2. 6 0.00 
07-18:20:59 126 -42 . 53 -143.91 -42.53 263.94 266.81 99.88 359.35 179 . 57 -31. 2 34 2. 8 0.01 
07-18:21:04 126 -42.31 -143. 58 -4 2. 31 264.25 266.74 9 9. 8 3 359.36 179.56 -30.9 3 4 3. 0 0.03 
07-18: 21: 09 126 -42 .08 -143.25 -42. 08 264.57 266. 68 99.77 359.37 179.5• -30.7 343.2 0.04 
07-18:21:14 126 -41.85 -142.92 -41.85 264.87 266.61 99.71 359.38 179.53 -30.~ 343.4 0. 0 5 
07-18 : 21:19 126 -41.62 -1n.59 -41.62 265.18 266.54 99.65 359.39 179 . 52 -30.l 34 3. 6 0.06 
07-18:21:24 126 -41.40 -142.26 -41.~0 265.49 266.47 9 9. 5 9 359.~0 179.51 -29.9 3 4 3. 8 0.08 
07-18:21:29 126 -41.16 -141.94 -41.16 265.79 266.40 99.53 359.41 179 .4 9 -29.6 34 4 . 0 0.09 
07-18:21:34 126 -40.93 -141.62 -40.93 266.09 266 .3 4 9 9. 4 7 359.43 179.48 -29.3 344.l 0.10 
07-18:21:39 126 -40.70 -141. 30 -40.70 266.38 266.27 99. 4 1 359. H 179 .4 7 -29.l 344 . 3 0.11 
...... 
07 - 18:21:44 126 -40.47 -140.98 -40.47 266.68 266.20 99.34 359.~5 179.46 -28 . 8 344.5 0. 13 
I\) 07-18:21:49 126 -40.23 -140.67 -40.23 266. 97 266.13 99.28 359. H 179.45 -2 8. 5 3 44 .7 0 .14 
*"" 07-18:21:54 126 -40 . 00 -140.36 -40.00 267.26 266.06 99.24 359 . H 179. B -28.J. 344. 9 0.17 
07-18:21:59 126 -39.76 -140.05 -39.76 267.55 265.99 9 9. 18 359.50 179 . H -28.0 345.l 0.18 
07-18:22:04 126 -39.53 - 139. 74 - 39.53 267.84 265.92 9 9. 11 359.51 179.~0 -2 7. 8 345.2 0.20 
07-18:22:09 126 -39.29 -139.44 -39.29 268.12 265.86 99.04 359.5 2 179 . 39 -27 . 5 345.4 0.21 
07-18:22:14 126 -39.05 - 139.13 -39.05 268.41 265.79 98 . 98 359.53 179 . 38 -27. 2 345.6 0.22 
07-18:22:19 126 -38.81 -138.83 -38.81 268.69 265.72 9 9. 0 0 359.5 4 179 .38 -27 . 0 345.8 0.23 
07-18:22:24 126 -38.57 -138.53 -38.57 268.97 265.65 99.06 359.5 4 179 . 37 -26 . 7 3 4 6. 0 0. 24 
07-18:22:29 126 -38.33 -138 .2 3 -38.33 269.24 265.58 99.13 359.5• 179 . 38 -26.4 3 4 6. l 0.26 
07-18:22:34 126 -38.09 -137 . 94 -38.09 269.52 265.51 99.18 359.54 1 79 . 37 -26.2 346. 3 0.27 
07-18:22:39 126 -37.85 -137.65 -37.85 269.79 265.44 99.2~ 359.5 4 179.37 -25.9 34 6. 5 0.28 
07-18:22:44 126 -37.61 -137.35 -37.61 270 . 06 265 .37 99.29 359.54 179.37 -25.6 346. 6 0.29 
07-18:22:49 126 -37.36 -137.07 -37.36 270.33 265.30 99 .35 359.54 179.37 -25.4 346. 8 0. 3 0 
07-18:22:54 126 -37.12 -136. 78 -37.12 270.60 265.24 99.~0 359.53 179.37 -25.l 346. 9 0. 31 
07-18:22:59 126 -36.88 -136.49 -36.88 270.86 265.17 99.44 359.53 179.37 -24 .8 347. l 0.32 
07-18:23:04 126 -36.63 -136.21 -36.63 271.12 265.10 99.50 359.53 179.37 -24 . 6 347.2 0.33 
07-18:23:09 126 -36.38 -135.93 -36.38 271.38 265.03 99 . 55 359.53 179.38 -24.3 34 7. 4 0. 34 
07-18:23:14 126 -36.14 -135.64 -36.14 271.64 264.96 99.60 359 . 53 179.38 -24.0 34 7. 5 0. 3 5 
07-18:23:19 126 -35.89 -135.37 -35.89 271.90 264.89 99.65 359.53 179.38 -23.7 347.7 0. 3 8 
07-18: 23: 24 126 -35.64 -135.09 -35.64 272.16 264.82 9 9. 70 359.53 179.37 -23.5 34 7. 8 0. 3 9 
07-18:23:29 126 -35.39 -134.81 -35.39 272.41 264.75 99. 74 359 . 53 179. 37 -23.2 348. 0 0. 4 0 
07-18:23:34 126 -35.14 -134. 54 -35.14 272.66 264.69 9 9. 7 9 359.53 179.37 -23.0 348 .1 0. 41 
07-18:23:39 126 -34.89 -134. 27 -34.89 272.92 264.62 99 . 83 359 . 53 179 . 37 -22.7 348. 3 0.42 
07 -18 :23:44 126 -34.64 -134. 00 -34 . 64 273.17 264.55 99.88 359.54 179.36 -22.4 348. 4 0. 4 3 
07-18:23:49 126 -34.39 -133.73 -34.39 273.41 264.48 9 9. 9 2 359.54 179.36 -22.2 34 8. 6 0. 4 4 
07-18:23:54 126 -34.14 -133.46 -34. 14 273.66 264.41 9 9. 9 6 359.54 179.36 -21. 9 348. 7 0. 4 5 
07-18:23:59 126 -33.89 -133.20 -33.89 273.90 264.35 100.01 359. 54 179.36 -21.6 348. 9 0.46 
07-18:24:04 126 -3 3. 6 4 -132.93 -33.64 274 . 15 264. 28 100.05 359.54 179.35 -21.3 349.0 0 .4 7 
-------ORBITER-------- --------------LOS------------- ----------------TANGENT 
MET LAT LON ALT DEC RA RAM ANG SUN ANG LAT LON TAN KT 
04-16:30:04 21.14 151. 30 253.40 0.03 8 5 . 21 6 5. 6 28.6 -9999.00 -9999.0 0 -9999.00 
04-16:30:09 20.87 151. 49 253. 33 -0.24 85.38 66.1 28.7 -9999. 00 -9999.00 -9999.00 
04-16:30:14 20. 59 151.68 253.27 -0 .5 2 85.55 6 6. 6 28.7 -9999.00 -9999.00 -9999.00 
04-16:30:19 20.32 151. 86 253. 21 -0.80 85.73 67.0 28.8 -9999.00 -9999.00 -9999.00 
04-16:30:24 20.05 152.05 253 . 16 -1.08 85.91 67.5 28.9 -9999.00 -9999 .0 0 -9999 . 00 
04-16:30:29 19. 77 152.23 253.10 -1.35 86.10 67.9 29.0 -9999 .00 -9999.00 -9999.00 
04-16:30:34 19. 50 152 .4 2 253.04 -1.63 8 6. 2 8 68.4 29.0 -9999.00 -9999.00 -9999.00 
04-16:30:39 19 . 23 152 . 60 252 . 98 -1.90 86.47 68.9 29.1 -9999.00 -9999.00 -9999.00 
04-16:30:44 18.95 152.79 252.92 -2.19 86.66 6 9. 4 29.2 - 9999.00 -9999.00 -9999.00 
04-16:30:49 18.68 152.97 252.87 -2.47 86 . 85 69.8 29.3 -9999.00 -9999.00 -9999.00 
04-16:30:54 18.40 153 . 15 252 . 81 -2.76 87 . 04 70.3 29.4 -9999 . 00 -9999 . 00 -9999.00 
04-16:30:59 18 .13 153.33 252.76 -3. 0 4 87.22 70.8 29.5 -9999.00 -9999.00 -9999 .00 
04-16 : 31:04 17.85 153. 51 252.70 -3.32 87.41 71.2 29.6 -9999.00 -9999.00 -9999.00 
04-16:31:09 1 7. 58 153.70 252.65 -3.60 87 . 61 71.7 29.7 -9999.00 -9999.00 -9999.00 
04-16:31:14 1 7. 30 153.87 252.60 -3.90 87.80 72. 2 29.8 -9999.00 -9999.00 -9999 . 00 
04-16:31:19 17.03 154.05 252 . 54 -4.18 87.99 7 2. 7 29.9 -9999.00 -9999.00 -9999.00 
04-16: 31: 24 16.75 154.23 252.49 -4 .4 7 8 8. 18 73. l 30.0 -9999.00 -9999.00 -9999.00 
04-16:31:29 16. 4 8 154.41 252. 44 -4.76 88 . 31 73. 6 30 . 2 -9999.00 -9999.00 -9999.00 
04-16:31:34 16.20 154.59 252.39 -5 .05 88.51 7 4. l 30.3 -9999.00 -9999.00 -9999.00 
...... 04-16:31:39 15.92 154.76 252.34 -5. 34 88.76 74. 6 30.4 -9999 . 00 -9j99.00 -9999.00 
t\J 
lJ'l 04-16:31:44 15.65 154.94 252.29 -5.62 8 8. 9 6 75.1 30 . 5 -9999.00 -9999.00 -9999.00 04-16:31:49 15.37 155.12 252 . 24 -5.92 8 9 . 15 75.6 30.7 -9999.00 -9999.00 -9999.00 
04-16:31:54 15 . 10 155.29 252.19 -6.21 8 9. 3 5 7 6. 0 30 . 8 - 9999 . 00 -9999.00 -9999.00 
04-16:31:59 14.82 155.47 252.15 -6.50 8 9 . 54 76.5 31.0 -9999.00 -9999.00 -9999.00 
04-16:32:04 14.54 155.64 252.10 -6.80 89. 74 77 . 0 31.l -9999.00 -9999.00 -9999.00 
04-16:32:09 14.26 155.81 252.05 -7.09 89.94 77.5 31.2 -9999.00 -9999.00 -9999.00 
04 -16:32:14 13. 99 155.99 252 . 01 -7.39 90 .1 4 18. o 31.4 -9999.00 -9999.00 -9999 .00 
04-16:32:19 13. 71 156 . 16 251 . 96 -7.69 90. 34 18. 4 31.6 -9 999.00 -9999.00 -9999.00 
04-16:32:24 13. 43 156.33 251.92 -7.98 90.54 18 . 9 31.7 -9999.00 -9999.00 -9999.00 
04-16:32:29 13. 15 156.50 251 . 88 -8.28 90. 74 7 9. 4 31.9 -9999.00 -9999.00 -9999.00 
04-16:32:34 12.88 156.68 251 . 83 -8.58 90.94 79. 9 32.0 -9999.00 -9999.00 -9999.00 
04-16:32:39 12.60 156.85 251 . 79 -8.88 91. 15 8 0. 4 32.2 -9999.00 -9999.00 -9999.00 
04-16:32:44 12.32 157 . 02 251.75 -9.18 91.35 8 0. 9 32.4 -9999.00 -9999.00 -9999.00 
04-16:32:49 12.04 157.19 251 . 71 -9.48 91.55 81.4 32.6 -9999.00 -9999.00 -9999.00 
04-16:32:54 11. 76 157.36 251 . 67 -9.78 91.76 81.8 32.7 -9999.00 -9999.00 -9999.00 
04-16:32:59 11. 48 157.53 251.63 -10.09 91.97 8 2. 3 32.9 -9999.00 -9999.00 -9999.?0 
04-16:33:04 11. 20 157.69 251.59 -10.39 92.17 82.8 33.l -9999.00 -9999.00 -9999.90 
04-16:33:09 10.93 157.86 251. 56 -10.69 92.38 83.3 33.3 -9999.00 -9999.00 -9999.00 
04-16:33:14 10.65 158.03 251.52 -10 .99 92.59 8 3. 8 33.5 -9999.00 -9999.00 -9999.0 0 
04-16:33:19 10. 3 7 158.20 251.48 -11.30 92 . 80 8 4. 3 33.7 -9999.00 -9999.00 -9999.00 
04-16:33:24 10.09 158.37 251 . 45 -11.59 93.00 8 4. 8 33.8 -9999 .00 -9999.00 -9999.QO 
04-16:33:29 9.81 158.53 251. 41 -11.90 9 3. 21 85.3 34.0 -9999.00 -9999.00 -9999.00 
04-16:33:34 9. 5 3 158.70 251.38 -12.21 93.42 85.7 34.2 -9999.00 -9999.00 -9999.00 
04-16:33:39 9. 25 158.87 251.35 -12.51 9 3. 6 3 8 6. 2 34 . 5 -9999.00 -9999.00 -9999.00 
04-16:33:44 8. 97 159.03 251.32 -12 . 83 9 3. 8 5 86.7 34.7 -9999.00 -9999.00 -9999.00 
04-16:33:49 8.69 159 . 20 251.29 -13.14 94.07 87.2 34.9 -9999.00 -9999.00 -9999.00 
04-16:33:54 8. 41 159.37 251.26 -13.45 9 4. 2 9 8 7. 7 35.1 -9999.00 -9999.00 -9999.00 
04-16:34:09 7.57 159.86 251.17 -14 . 39 94.94 6 9 . 1 35.7 -9999.00 -9999.00 -9999.00 
04-16 : 34:14 7.29 160.03 251.14 -14.70 95 . 16 6 9 . 6 36.0 -9999 . 00 - 9 99 9.00 -9999 . 00 
04-16:34:19 7.01 160 . 19 251 . 12 -15.02 95 . 38 9 0 . l 36.2 -9 999.00 -999 9 . 00 - 9999.00 
0 4-16:34 : 24 6.73 160 . 36 251.09 - 15.33 95.57 9 0 . 6 36.4 -9999.00 - 99 9 9 .00 -9 999 . 00 
04 - 16 : 34:29 6 . 4 5 160. 52 251.07 - 15.66 95 . 76 91. l 36 . 6 -9999.00 -9999 . 00 - 9999.00 
0 4-16 : 34: 34 6 . 17 160.68 251 . 04 -15 . 98 95 . 95 91.6 36 . 8 - 9999.00 -9999 . 00 -9999.00 
04-16: 34: 39 5 . 89 160 . 85 251 . 02 -16.29 96.14 9 2. 1 37 . 0 - 9999.00 -9999 . 00 -9999 . 00 
04-16:34:44 5.61 161.01 251 . 00 - 16.55 96.33 9 2 . 6 37 . 2 - 9999.00 -9999.00 -9999.00 
04-16:34:49 5. 3 3 161.17 250.98 -16.80 96. 52 9 3. 0 37 . 4 -9999.00 -9999.00 -9999.00 
04-16:34:54 5.05 161 . 34 250.96 -17.06 96.69 93 . 5 37 . 6 -9999 . 00 -9999.00 - 9999.00 
04-16:34:59 4. 77 161.50 250.94 -17. 31 96.87 93.9 37 . 8 -9999.00 -9999.00 -9999 . 00 
04-16:35 : 04 4. 49 161.66 250.92 -17 . 56 97.05 9 4 . 4 38 . 0 -9999.00 -9999 . 00 -9999.00 
04-16:35:09 4. 20 161.83 250.90 -17.82 9 7. 24 9 4. 8 38.2 -9999.00 -9999.00 - 9999.00 
04-16:35:14 3 . 9 2 161.99 250.88 -18 . 09 97.43 95.3 38.4 -9999.00 -9999.00 - 9999.00 
04-16:35:19 3. 64 162.15 250.87 -18 . 33 97.62 9 5. 7 38 . 6 -9999.00 -9999.00 -9999.00 
04-16:35:24 3. 36 162 . 31 250.85 -18 . 58 97.82 9 6. l 38 . 8 -9999.00 -9999.00 -9999 . 00 
04-16:35:29 3. 08 162 . 47 250.84 -18 . 84 98.02 96.6 39 . 0 -9999.00 -9999.00 -9999.00 
04-16:35:34 2 . 80 162.64 250.82 -19.09 98.22 9 7. 0 39.2 -9999.00 -9999.00 -9999.00 
04-16:35:39 2. 52 162 . 80 250.81 - 19.34 98. 43 97.4 39 . 5 -9999.00 -9999.00 -9999.00 
04-16:35:44 2. 24 162.96 250.80 -19.60 9 8. 6 3 9 7. 9 39.7 -9999.00 -9999.00 -9999 . 00 
04-16:35:49 l. 96 163.12 250.79 -19.86 9 8 . 8 4 9 8. 3 39.9 - 9999.00 -9999 . 00 -9999.00 
04-16:35:54 l. 67 163.28 250.78 -20.12 99. 0 5 9 8. 7 40.2 -9999 . 00 -9999 . 00 -9999.00 
04-16:35:59 1.39 163.45 250.77 -20.38 99.26 99.2 40.4 -9999.00 -9999 . 00 -9999.00 
f--' 04-16:36:04 1.11 163.61 250 . 76 -20.64 99.46 99.6 
40.6 -9999 . 00 -9999 . 00 -9999.00 
N 04-16:36:09 0.83 163.77 250.75 -20.89 99 . 6 7 100.0 40.8 -9999.00 - 9999 . 00 -9999.00 
O'I 04-16:36:14 0 . 55 163.93 250.75 - 21.14 99 . 89 100.4 41.1 -9999 . 00 -9999 . 00 -9999.00 
04-16:36:19 0.27 164.09 250.74 -21.39 100 . 11 l 00. 8 41.3 -9999.00 -9~99.00 -9999.00 
04-16:36:24 -0 . 01 164.25 250.74 - 21 . 65 100 . 32 101.2 41.6 -9999 . 00 -9999.00 -9999.00 
04-16 : 36:29 -0.29 164.42 250.73 -21.91 100 . 55 101.7 41 . 8 -9999.00 -9999.00 -9999 . 00 
04-16:36:34 -0.57 164.58 250.73 -22.17 100 . 77 102 . l 42.0 -9999.00 -9999.00 - 9999.00 
04-16:36:39 -0.86 164.74 250.73 -22.41 100.99 102.5 42 . 3 -9999 . 00 -9999 . 00 -9999.00 
04-16:36:44 -1.14 164. 90 250.73 -22.66 101.22 l 0 2. 9 42.5 -9999.00 -9999.00 -9999 . 00 
04-16:36:49 -1.42 165.06 250.72 -22.91 101.44 10 3. 3 42.8 -9999.00 -9999.00 -9999.00 
04-16:36:54 -1.70 165.22 250.73 -23.16 101.67 103.7 43.0 -9999.00 -9999.00 -9999.00 
04-16:36:59 -1.98 165 . 39 250.73 -23.41 101 . 90 10 4 . 1 43.3 -9999 . 00 -9999.00 -9999.00 
04-16 : 37:04 -2.26 165 . 55 250.73 -23.71 102 . 12 l 0 4 . 5 43.5 -9999 . 00 -9999.00 -9999.00 
04-16:37:09 -2.54 165.71 250.73 -24.21 102.23 l 0 5 . 2 43.7 -9999 . 00 -9999.00 -9999.00 
04-16:37:14 -2 . 82 165 . 87 250.73 -25 . 09 102.29 106 . 2 43 . 9 -9999 . 00 -9999.00 -9999.00 
04-16:37:19 -3.10 166.03 250.74 - 26.07 102 . 23 l 0 7. 3 44.l -9999.00 -9999.00 -9999.00 
04-16:37:24 -3.39 166. 20 250.75 -27.05 102 . 20 l 08. 4 44 . 3 -9999.00 -9999.00 -9999.00 
04-16:37:29 -3. 67 166 . 36 250.75 -28.04 102 . 18 109 . 5 44.5 -9999.00 -9999 . 00 -9999.00 
04-16:37:34 -3 . 95 166.52 250.76 -29.02 102.17 110.6 44.7 -9999.00 -9999.00 -9999 . 00 
04-16:37:39 -4.23 166.68 250 . 77 -30.00 102 .18 111 . 7 45.0 -9999.00 -9999.00 -9999.00 
04-16:37:44 -4.51 166 . 85 250.78 -30.98 102 . 20 112. 8 45 . 3 -9999.00 -9999.00 -9999 . 00 
04-16:37:49 -4.79 167.01 250.79 -31.96 102. 24 113. 9 45.6 -9999.00 -9999.00 -9999.00 
04-16:37:54 -5. 07 167.17 250.80 -32.93 102.30 114. 9 45.9 -9999.00 -9999.00 -9999.00 
04-16:37:59 -5.35 167.34 250.81 -33.92 102 . 37 115 . 9 46.3 -9999.00 -9999.00 -9999.00 
04-16:38:04 -5.63 167.50 250.82 -34.89 102.35 117.0 46 . 6 -9999.00 -9999 . 00 -9999.00 
04-16:38:09 -5.91 167.66 250 . 83 -35.85 102. 29 118. 0 46.9 -9999.00 -9999.00 -9999.00 
04-16:38:14 -6.19 167.83 250.85 -36.81 102.25 119 . 1 47.2 -9999.00 -9999.00 -9999.00 
04-16:38:19 -6.47 167.99 250.86 -37.77 102. 23 120. l 47.6 -9999.00 -9999.00 -9999.00 
04-16:38:24 -6.75 168.15 250 . 88 -38.75 102.20 121 . l 48 . 0 -9999.00 -9999.00 -9999.00 
04-16:38:29 -7.03 168. 32 250.89 -39.71 102.20 12 2 . l 48.4 -9999 . 00 -9999.00 -9999.00 
04-16:38:34 -7.32 168. 48 250.91 -40.68 102. 22 12 3. l 48 . 8 -9999.00 -9999.00 -9999.00 
04-16:38:39 -7.60 168.65 250.93 -41.64 102 . 24 l2 4. l 49 . 2 -9999.00 -9999.00 -9999.00 
04-16:38:44 -7.88 168.81 250.95 -42.62 102 . 28 125 . 0 49.7 -9999.00 -9999.00 -9999.00 
04-16:38:49 -8.16 168 . 98 250.97 -43.58 102.34 125.9 50.1 -9999 . 00 -9999 . 00 -9999.00 
04-16:38:54 -8.44 169.14 250 . 99 -44.48 102.49 126 . 8 50.7 -9999.00 -9999.00 -9999.00 
04-16:38:59 -8.72 169.31 251 . 01 -45.39 102.65 127 . 6 51 . 2 -9999.00 -9999 . 00 -9999.00 
04-16:39:04 -9 . 00 169.48 251.03 -46.30 102.83 128. 4 51.7 -9999.00 -9999.00 -9999.00 
04-16:39:09 -9.27 169.64 251.05 -47.22 103. 04 129.1 52 . 3 -9999.00 -9999.00 -9999.00 
04-16:39:14 -9.55 169.81 251 . 08 -48.12 103. 27 129.8 52.9 -9999.00 -9999.00 -9999.00 
04-16:39:19 -9.83 169.98 251.10 -49.07 103.51 130. 6 53.5 -9999.00 -9999.00 -9999.00 
04-16:39:24 -10 .11 170.14 251.13 -50.03 103. 76 131. 3 54.l -9999.00 -9999.00 -9999.00 
04-16:39:29 -10.39 170.31 251.15 -50.83 104.12 131. 9 54.7 -9999 .00 -9999.00 -9999.00 
04-16:39:34 -10.67 170.48 251.18 -51.73 104.45 132.5 55.3 -9999.00 -9999.00 -9999.00 
04-16:39:39 -10.95 170.65 251.21 -52.63 104.83 133 .1 56.0 -9999.00 -9999.00 -9999.00 
04-16:39:44 -11.23 170.82 251.24 -53.51 105.23 13 3. 6 56.7 -9999 .00 -9999.00 -9999.00 
04-16:39:49 -11.51 170.98 251.27 -54.40 105.66 134. l 57.3 -9999.00 -9999.00 -9999.00 
04-16:39:54 -11. 79 171.15 251 . 30 -55.29 106.15 134.6 58.0 -9999.00 -9999.00 -9999.00 
04-16:39:59 -12.07 171.32 2 51. 3 3 -56.17 106.68 13 5 .1 58.7 -9999.00 -9999.00 -9999.00 
~ 
04-16:40:04 -12.34 171.49 251.36 -57.05 107.25 135. 5 59.5 -9999.00 -9999.00 -9999.00 
N 04-16:40:09 -12.62 171.66 251 . 39 -57.93 107.87 135.8 
60 . 2 -9999.00 -9999.00 -9999.00 
-...J 04-16:40:14 -12.90 171.84 251.42 -58.79 108.55 136. l 60.9 -9999.00 -9999.00 -9999.00 
04-16:40:19 -13 . 18 172 . 01 251. 46 -59.64 109.29 136. 4 61.7 -9999 . 00 -9999.00 -9999.00 
04-16:40:24 -13 . 46 172.18 251.49 -60.50 110.04 136. 7 62.5 -9999.00 -9999.00 -9999.00 
04-16:40:29 -13.73 172.35 251.53 -61.41 110.70 137. 0 63.2 -9999 . 00 -9999.00 -9999 . 00 
04-16:40:34 -14.01 172.52 251.56 -62.34 111.42 137.3 63.9 -9999.00 -9999.00 -9999.00 
04-16:40:39 -14.29 172.70 251.60 -63.25 112.17 137 . 5 64.7 -9999.00 -9999.00 -9999.00 
04-16:40:44 -14.57 172.87 251 . 64 -64.16 113.02 137. 7 65.4 -9999.00 -9999.00 -9999 .00 
04-16:40:49 -14.84 173.04 251.68 -65.05 113.93 137. 8 66.2 -9999.00 -9999.00 -9999.00 
04 -16:40:54 -15.12 173.22 251.71 -65 . 95 114. 94 137. 9 67.0 -9999.00 -9999.00 -9999.00 
04-16:40:59 -15.40 173.39 251.75 -66.82 116.03 13 8. 0 67.8 -9999.00 -9999 .00 -9999.00 
04-16:41:04 -15.67 173 . 57 251.79 -67.70 117.24 138. 0 68.6 -9999 .00 -9999.00 -9999.00 
04-16:41:09 -15.95 173.75 251.83 -68.55 118.55 137. 9 69.4 -9999.00 -9999.00 -9999.00 
04-16:41:14 -16.23 173.92 251.88 -69.38 120.01 137 . 8 70.2 -9999.00 -9999.00 -9999.00 
04-16:41:19 -16.50 174.10 251. 92 -70.21 121.59 13 7. 7 71.0 -9999.00 -9999.00 -9999.00 
04-16:41:24 -16.78 174.28 251.96 -71.01 123.36 137. 5 71.8 -9999 .00 -9999.00 -9999.00 
04-16:41:29 -17.05 174.46 252.00 -71.78 125.28 13 7. 2 72.7 -9999.0 0 -9999.00 -9999.00 
04-16:41:34 -17.33 174.64 252.05 -72.52 127.39 136. 9 73.5 -9999.00 -9999.00 -9999.00 
04-16:41:39 -17.60 174.82 252.09 -73.24 129.72 136. 6 74.4 -9999.00 -9999.00 -9999.00 
04-16:41:44 -17.88 175.00 252.14 -73.92 132.28 136. 2 75.2 -9999.00 -9999.00 -9999.00 
04-16: 41: 49 -18.15 175.18 252.19 -74.56 135.06 13 5. 8 76.1 -9999.00 -9999.00 -9999.00 
04-16:41:54 -18.43 175.36 252.23 -75.15 138. 06 135. 4 77.0 -9999.00 -9999.00 -9999.00 
04-16:41:59 -18.70 175.54 252. 28 -75.69 141.43 134. 9 77.9 -9999 .00 -9999.00 -9999.00 
04-16:42:04 -18.98 175.72 252.33 -76.17 145.02 134. 3 78.8 -9999.00 -9999.00 -9999.00 
04-16:42:09 -19.25 175.91 252. 38 -76.60 148.36 13 3. 8 79.5 -9999.00 -9999.00 -9999.00 
04-16:42:14 -19.53 176.09 252.42 -76.99 151.64 13 3. 4 80.3 -9999.00 -9999.00 -9999.00 
04-16:42:19 -19.80 176.28 252.47 -77.33 155.16 132.9 81.0 -9999.00 -9999.00 -9999.00 
04-16:42:24 -20.07 176.46 252.52 -77.60 158.86 132.4 81.7 -9999.00 -9999.00 -9999.00 
04-16:42:29 -20.35 176.65 252 . 57 -77.81 162.76 131. 8 82.5 -9999.00 -9999.00 -9999.00 
04-16:42:34 -20.62 176.84 252. 63 -77.95 166.79 131. 2 83.2 -9999.00 -9999.00 -9999.00 
04-16:42:39 -20.89 177.02 252. 68 -78.03 170 . 83 13 0. 6 84.0 -9999.00 -9999.00 -9999.00 
04-16 :42:44 -21.16 177.21 252. 73 -78.04 175.01 130.0 84.8 -9999.00 -9999.00 -9999.00 
04-16:42:49 -21.44 177.40 252 . 78 -77.97 179.13 129.3 85.5 -9999 .00 -9999.00 -999 9 .0 0 
04-16:42:54 -21.71 177.59 252.84 -77.84 -176.81 128.6 86.3 -9999. 00 -9999.00 -9999 . 00 
04-16:42:59 -21.98 177.78 252.89 -77.62 -172.81 127. 8 87.l -9999. 00 -9999.00 -9999.00 
04-16:43:04 -22.25 177.98 252.95 -77.35 -169.01 12 7. l 87.9 -9999.00 -9999.00 -9999.00 
04-16:43:09 -22.52 178.17 253.00 -77.09 -165.ll 12 6 . 4 88.7 -9999.00 -9999 . 00 - 9999.00 
04-16:43:14 -22.79 178.36 253.06 -76.77 -161.22 125.6 89.5 -9999.00 -9999 . 00 -9999.00 
04-16:43:19 -23. 06 178.56 253.11 -76.41 -157.52 12 4. 9 90.3 -9999.00 -9999.00 -9999.00 
04-16:43:24 -23.33 178.75 253.17 -75.98 -154. 09 12 4. l 91.l -9999.00 -9999.00 -9999.00 
04-16:43:29 -23.60 178.95 253.23 -75.50 -150.84 123.3 91.9 -9999.00 -9999.00 -9999.00 
04-16:43:34 -23.87 179.14 253.28 -74.96 -147 . 82 122. 4 92.8 -9999.00 -9999.00 -9999.00 
04-16:43:39 -24 . 14 179.34 253 . 34 -74.39 -1 45. 02 121. 6 93.6 -9999.00 -9999.00 -9999.00 
04-16:43:44 -24.41 179.54 253.40 -73.74 -142.57 120. 7 94.5 -9999.00 -9999.00 -9999.00 
04-16:43:49 -24.68 179.74 253.46 -73.03 -140.53 119 . 7 95.3 -9999.00 -9999.00 -9999 . 00 
04-16:43:54 -24 . 95 179.94 253 . 52 -72.29 -138.64 118. 8 96.2 -9999.00 -9999.00 -9999.00 
04-16:43:59 -25.21 180.14 253. 58 -71.51 -136.86 11 7. 8 97.l -9999.00 -9999.00 -9999.00 
04-16:44:04 -25.48 180.35 253. 64 -70.80 -135.28 116. 8 97.9 -9999.00 -9999.00 -9999.00 
04-16:44:09 -25.75 180.55 253.70 -70.45 -134.05 116. 3 98.3 -9999.00 -9999.00 -9999.00 
~ 04-16:44:14 -26.02 180.75 253.76 -70.44 -133.12 116 .1 
98.4 -9999.00 -9999.00 -9999.00 
!\.) 04-16:44:19 -26.28 180.96 253.82 -70.42 -132.70 115 . 8 98.5 -9999.00 · -9999.00 -9999.00 
00 04-16:44:24 -26.55 181.17 253.88 -70.42 -132.79 115 . 6 98.5 -9999.00 -9999.00 -9999.00 
04-16:44:29 -26.81 181. 37 253. 94 -70.41 -132.93 115.4 98.5 -9999.00 -9999 . 00 -9999.00 
04-16:44:34 -27.08 181.58 254. 01 -70.40 -133.08 115.2 98.5 -9999.00 -9999.00 -9999.00 
04-16:44:39 -27.34 181.79 254. 07 -70.39 -133.22 114. 9 98.5 -9999.00 -9999.00 -9999.00 
04-16:44:44 -27.61 182.00 254.13 -70.37 -133. 35 114. 7 98.5 -9999.00 -9999.00 -9999.00 
04-16:44:49 -27.87 182.22 254. 20 -70.35 -133.48 114. 5 98.5 -9999.00 -9999.00 -9999.00 
04-16:44:54 -28.14 182.43 254.26 -70.34 -133.60 114.2 98 . 5 -9999.00 -9999.00 -9999.00 
04-16:44:59 -28 . 40 182.64 254.32 -70.32 -133.73 114. 0 98 . 5 -9999.00 -9999.00 -9999.00 
04-16:45:04 -28.66 182.86 254.39 -70.30 -133.86 113. 8 98.5 -9999.00 -9999.00 -9999.00 
04-16:45:09 -28.93 183 . 08 254.45 -70.28 -133.96 113. 5 98.5 -9999.00 -9999.00 -9999.00 
04-16:45:14 -29.19 183. 29 254.52 -70.25 -134.06 113. 3 98 . 5 -9999.00 -9999.00 -9999.00 
04-16:45:19 -29 . 45 183.51 254 . 58 -70.24 -134.19 113 .1 98 . 6 -9999.00 -9999.00 -9999.00 
04-16:45:24 -29.71 183.73 254.65 -70.20 -134.28 112. 8 98.6 -9999.00 -9999.00 -9999.00 
04-16:45:29 -29.97 183. 96 254.72 -70 . 18 -134. 39 112. 6 98.6 -9999.00 -9999.00 -9999.00 
04-16:45:34 -30.23 184 .18 254.78 -70.15 -134.48 112. 3 98.6 -9999.00 -9999.00 -9999.00 
04-16:45:39 -30.49 184.40 254.85 -70.11 -134.58 112 .1 98.7 -9999.00 -9999.00 -9999.00 
04-16:45:44 -30.75 184.63 254.92 -70.09 -134.66 111. 8 98.7 -9999.00 -9999.00 -9999.00 
04-16:45:49 -31.01 184. 86 254. 98 -70 . 05 -134.74 111. 6 98.7 -9999.00 -9999.00 -9999.00 
04-16:45:54 -31.27 185.08 255.05 -70.02 -134.81 111. 3 98.7 -9999.00 -9999.00 -9999.00 
04-16:45:59 -31.53 185.31 255.12 -69.98 -134.89 111. l 98.8 -9999.00 -9999.00 -9999.00 
04-16:46:04 -31.79 185.55 255.18 -69.93 -134.95 110. 8 98.8 -9999.00 -9999.00 -9999.00 
04-16:46:09 -32.04 185.78 255.25 -69.90 -135. 03 110. 6 98.8 -9999.00 -9999.00 -9999.00 
04-16:46:14 -32.30 186.01 255.32 -69.85 -135.08 110. 3 98.9 -9999.00 -9999.00 -9999.00 
04-16:46:19 -32.56 186.25 255.39 -69.81 -135.13 110. 0 98.9 -9999.00 -9999.00 -9999.00 
04-16:46:24 -32.81 186. 48 255.46 -69.76 -135.18 10 9. 8 99.0 -9999.00 -9999.00 -9999.00 
04-16:46:29 -33.07 186.72 255.52 -69.72 -135.22 109.5 99.0 -9999.00 -9999.00 -9999 . 00 
04-16: 46: 34 -33.32 186.96 255.59 -69.67 -135.27 l 0 9. 2 99.0 -9999.00 -9999.00 -9999.00 
04-16 46 39 -33.58 187.20 255.66 -69.61 -135.33 109.0 99.l -9999.00 -9999.00 -9999.00 
04-16 46 44 -33.83 187.45 255.73 -69.57 -135.39 l 0 8 . 7 99.l -9999.00 -9999.00 -9999.00 
04-16 46 49 -34.08 187 .6 9 255.80 -69. 51 -135. 40 10 8. 4 99.2 -9999.00 -9999.00 -9999.00 
04-16:46:54 -34.33 187.94 255.87 -69.45 -135.43 10 8 . l 99.2 -9999. 00 -9999.00 -9999.00 
04-16:46:59 -34.59 188 .1 9 255.94 -69.40 -135.44 107.9 99 . 3 -9999.00 -9999.00 -9999.00 
04-16:47:04 -34.84 188. 43 256 . 01 -69.33 -135. 44 107.6 99.4 -9999.00 -9999.00 -9999.00 
04-16:47:09 -35.09 188. 69 256.08 -69.27 -135.45 107.3 99.4 -9999.00 -9999.00 -9999.00 
04-16:47:14 -35.34 188.94 256.14 -69.20 -135.44 107.0 99.5 -9999.00 -9999.00 -9999.00 
04-16:47:19 -35.59 189 . 19 256.21 -69.14 -135.44 106.7 99.6 -9999.00 -9999 . 00 -9999.00 
04-16:47:24 -35.83 189. 45 256.28 -69.07 -135. 43 10 6. 4 99.6 -9999.00 -9999.00 -9999.00 
04-16:47:29 -36.08 189.71 256.35 -68.99 -135.41 l 06. 1 99.7 -9999.00 -9999.00 -9999.00 
04-16:47:34 -36.33 189. 97 256.42 -69.01 -135.40 105.9 99.7 -9999.00 -9999.00 -9999.00 
04-16:47:39 -36.58 190. 23 256.49 -69.08 -135. 36 105.8 99.6 -9999.00 -9999.00 -9999.00 
04-16:47:44 -36.82 190.49 256.56 -69.14 -135.33 105.6 99 . 6 -9999.00 -9999.00 -9999.00 
04-16:47:49 -37.07 190.76 256.63 -69.22 -135.31 l 0 5. 4 99.5 -9999.00 -9999.00 -9999.00 
04-16:47:54 -3 7. 31 191.02 256.70 -69.28 -135.26 l 0 5. 3 99.4 -9999.00 -9999.00 -9999.00 
04-16:47:59 -37.56 191.29 256.77 -69.35 -135.21 l 0 5. l 99.4 -9999.00 -9999.00 -9999.00 
04-16:48:04 -37.80 191.56 256.84 -69.41 -135.15 10 4. 9 99.3 -9999.00 -9999.00 -9999.00 
04-16:48:09 -38.04 191.83 256.91 -69.47 -135. 09 l 0 4. 7 99.3 -9999.00 -9999.00 -9999.00 
04-16:48:14 -38.28 192.11 256.98 -69.52 -135.02 l 0 4. 6 99.2 -9999.00 -9999.00 -9999.00 
04-16:48:19 -38.53 192. 39 257.05 -69.58 -134. 95 104.4 99.2 -9999.00 -9999.00 -9999.00 
04-16:48:24 -38.77 192.66 257.11 -69.62 -134.85 l 0 4. 2 99.2 -9999.00 -9999.00 -9999.00 
..... 04-16:48:29 -39.00 192.94 257.18 -69 . 67 -134.76 104.0 99.1 -9999.00 -9999.00 -9999.00 
N 04-16:48:34 -39.24 193. 23 257.25 -69.70 -134.65 10 3. 8 99.1 -9999.00 -~999.00 -9999.00 ~ 04-16:48:39 -39.48 193. 51 257.32 -69.74 -134.51 103.6 99.1 -9999.00 -9999.00 -9999.00 
04-16:48:44 -39.72 193.80 257.39 -69.78 -134.40 10 3. 4 99.0 -9999.00 -9999.00 -9999.00 
04-16:48:49 -39.95 194 . 09 257.46 -69.81 -134.27 103.2 99.0 -9999.00 -9999.00 -9999.00 
04-16:48:54 -40.19 194. 38 257.53 -69.84 -134.13 10 2. 9 99 . 0 -9999.00 -9999.00 -9999.00 
04-16:48:59 -40.42 194. 67 257.59 -69.87 -133. 98 102.7 99.0 -9999.00 -9999.00 -9999.00 
04-16:49:04 -40.66 194 . 97 257.66 -69.89 -133.82 102.5 99.0 -9999.00 -9999.00 -9999.00 
04-16:49:09 -40.89 195. 26 257.73 -69.92 -133.66 102.3 99.0 -9999.00 -9999.00 -9999.00 
04-16:49:14 -41. 12 195.56 257.80 -69.95 -133.51 102.l 98 . 9 -9999.00 -9999.00 -9999.00 
04-16:49:19 -41. 35 195.87 257.86 -69.98 -133.37 101.8 98.9 -9999.00 -9999.00 -9999.00 
04-16:49:24 -41. 58 196.17 257.93 -70.00 -133 .19 101. 6 98.9 -9999.00 -9999.00 -9999.00 
04-16:49:29 -41. 81 196.48 258.00 -70.02 -133.02 l 01. 4 98.9 -9999.00 -9999.00 -9999.00 
04-16:49:34 -42.04 196.79 258.07 -69.98 -133.02 l 01. l 99.0 -9999.00 -9999.00 -9999.00 
04-16:49:39 -42.27 197.10 258.13 -6 9. 9 5 -133.37 100.9 99.0 -9999.00 -9999.00 -9999.00 
04-16:49:44 -42.50 197.41 258.20 -69.94 -133.69 l 0 0. 7 98.9 -9999.00 -9999.00 -9999.00 
04-16:49:49 -42.72 197.73 258.26 -69.93 -134. 00 100. 4 98.9 -9999.00 -9999.00 -9999.00 
04-16:49:54 -4 2. 9 5 198.05 258.33 -69.92 -133.96 100.2 99.0 -9999.00 -9999.00 -9999.00 
04-16:49:59 -43. l 7 198.37 258.40 -69.92 -133.89 l 00. 0 99.0 -9999.00 -9999.00 -9999.00 
04-16:50:04 -43.39 198. 69 258.46 -69.93 -133.94 9 9. 7 98.9 -9999.00 -9999.00 -9999.00 
04-16:50:09 -4 3. 61 199.02 258.53 -69.93 -134.01 99.5 98.9 -9999.00 -9999.00 -9999.00 
04-16:50:14 -43.83 199.35 258.59 -69.95 -134.07 9 9. 3 98.9 -9999.00 -9999.00 -9999.00 
04-16:50:19 -44.05 199.68 258.66 -69.96 -134.14 9 9 .1 98.9 -9999.00 -9999.00 -9999.00 
04-16:50:24 -44.27 200. 01 258.72 -69.96 -134.17 9 8. 8 98.9 -9999.00 -9999.00 -9999.00 
04-16:50:29 -44.49 200.35 258.78 -69.96 -134 .19 98. 6 98.9 -9999.00 -9999.00 -9999.00 
04-16:50:34 -44. 70 200.69 258.85 -69.96 -134. 22 98. 4 98.9 -9999.00 -9999.00 -9999.00 
04-16:50:39 -44.92 201. 03 258.91 -69.96 -134. 25 9 8. 1 98.9 -9999.00 -9999.00 -9999.00 
04-16:50:44 -45.13 201. 38 258.97 -69.95 -134.27 97.9 98.9 -9999.00 -9999.00 -9999.00 
04-16 50:49 -45. 34 201.72 259.03 -69.95 -134. 30 97 . 7 98.9 -9999.00 -9999.00 -9999.00 
04-16 50:54 -45.56 202.07 259 .1 0 -69.95 -134.30 97. 4 98.9 -9999.00 -9999 . 00 -9999.60 
04-16 50:59 -4 5. 77 202. 43 259.16 -69.94 -134.32 97. 2 98.9 -9999.00 -9999.00 -9999.00 
04-16 :51: 04 -45.97 202.78 259. 22 -6 9.93 -134.31 96.9 98.9 -9999.00 -9999.00 -9999.00 
04-16:51:09 -46.18 203.14 259. 28 -69.92 -134. 30 96.7 98.9 -9999.00 -9999.00 -9999.00 
04-16:51:14 -46.39 203.50 259.34 -69.90 -134 . 28 96.4 99.0 -9999.00 -9999.00 -9999.00 
04-16:51:19 -46.59 203.87 259.40 -69.89 -134.26 96.2 99.0 -9999.00 -9999.00 -9999.00 
04-16:51:24 -46.80 204.23 259.46 -69.87 -134. 24 95.9 99.0 -9999.00 -9999.00 -9999.00 
04-16:51:29 -47.00 204.60 259.52 -69.86 -134.21 95.7 99.0 -9999 . 00 -9999.00 -9999.00 
04-16: 51: 34 -47.20 204.98 259.58 -69.86 -134.18 95.4 99.0 -9999.00 -9999.00 -9999.00 
04-16:51:39 -47.40 205.35 259 . 64 -69.87 -134.15 95.2 99 . 0 -9999.00 -9999.00 -9999.00 
04-16:51:44 -47.60 205.73 259.69 -69.88 -134.11 95.0 99.0 -9999.00 -9999.00 - 9999.00 
04-16:51:49 -47 . 79 206.12 259.75 -69.89 -134.05 9 4. 7 99.0 -9999.00 -9999.00 -9999.00 
04-16:51:54 -47.99 206 . 50 259.81 -69.90 -134.00 9 4. 5 99.0 -9999.00 -9999.00 -9999.00 
04-16:51:59 -48.18 206.89 259. 86 -69.89 -133.94 9 4. 2 99 . 0 -9999.00 -9999.00 -9999.00 
04-16:52:04 -48.38 207.28 259.92 -69.90 -133. 90 9 4. 0 99 . 0 -9999.00 -9999.00 -9999.00 
04-16:52:09 -48.57 207.68 259.98 -69.90 -133.98 93.8 99.0 -9999.00 -9999.00 -9999.00 
04-16:52:14 -48.76 208. 07 260.03 -69.90 -134.03 93.5 99.0 -9999.00 -9999.00 -9999.00 
04-16:52:19 -48.94 208.47 260.08 -69.90 -134.07 93.3 99.0 -9999.00 -9999 . 00 -9999.00 
04-16:52:24 -49.13 208.88 260.14 -69.90 -134.11 93.l 99.0 -9999.00 -9999.00 -9999.00 
04-16:52:29 -49.32 209.29 260.19 -69.90 -134.13 92.8 99.0 -9999.00 -9999.00 -9999.00 
04-16:52:34 -49.50 209.70 260.25 -69.89 -134.15 92.6 99.0 -9999.00 -9999.00 -9999.00 
f--' 04-16:52:39 -49.68 210 . 11 260. 30 -69.88 -134.16 92.4 99 . 0 -9999.00 -9999.00 -9999.00 
w 04-16:52:44 -49.86 210.53 260.35 -69.87 -134.17 92.l 99.0 -9999.00 :9999.00 -9999.00 
0 04-16:52:49 -50.04 210.95 260.40 -69.87 -134.17 91. 9 99.0 -9999.00 -9999.00 -9999.00 
04-16:52:54 -50.22 211.37 260.45 -69.85 -134.17 91.6 99.0 -9999.00 -9999.00 -9999.00 
04-16:52:59 -50.39 211 . 80 260.50 -69.86 -134.17 91. 4 99.0 -9999.00 -9999.00 -9999 . 00 
04-16:53:04 -50.56 212.23 260 . 55 -69.87 -134.18 91. 2 99.0 -9999.00 -9999.00 -9999.00 
04-16:53:09 -50.73 212. 66 260.60 -69.87 -134.17 9 0. 9 99.0 -9999.00 -9999.00 -9999.00 
04-16:53:14 -50.90 213.10 260.65 -69.88 -134.15 90.7 99.0 -9999.00 -9999.00 -9999.00 
04-16:53:19 -51. 07 213.54 260 . 69 -69.89 -134.12 90.4 99.0 -9999.00 -9999.00 -9999.00 
04-16:53:24 -51.24 213.98 260.74 -69.89 -134.08 90.2 99 . 0 -9999.00 -9999.00 -9999 . 00 
04-16:53:29 -51.40 214. 43 260 . 79 -69.90 -134.04 90. 0 99 . 0 -9999.00 -9999.00 -9999.00 
04-16:53:34 -51.56 214.88 260.83 -69.90 -133.98 8 9. 7 99.0 -9999.00 -9999.00 -9999.00 
04-16:53:39 -51.72 215.33 260.88 -69.90 -133.93 89 . 5 99.0 -9999.00 -9999.00 -9999.00 
04-16:53:44 -51.88 215 . 79 260.92 -69.91 -133.92 89.2 99.0 -9999.00 -9999.00 -9999.00 
04-16:53:49 -52.04 216 . 25 260 . 97 -69.90 -134.00 8 9. 0 99.0 -9999.00 -9999.00 -9999.00 
04-16:53:54 -52.19 216.71 261 . 01 -69.91 - 134. 04 88.8 99.0 -9999.00 -9999.00 -9999.00 
04-16:53:59 -52.35 217.18 261.05 -69.90 -134.10 88.5 99.0 -9999.00 -9999.00 -9999.00 
04-16:54:04 -52.50 217.65 261 . 10 -69.90 -134.13 88.3 99.0 -9999.00 -9999.00 -9999.00 
04-16:54:09 -52.65 218.12 261.14 -69.89 -134.16 8 8. 1 99.0 -9999.00 -9999.00 -9999.00 
04-16:54:14 -52.79 218.60 261.18 -69.89 -134 . 18 87.8 99.0 -9999.00 -9999.00 -9999.00 
04-16:54:19 -52.94 219. 08 261.22 -69.89 -134.20 8 7. 6 99.0 -9999.00 -9999.00 -9999.00 
04-16:54:24 -53.08 219 . 57 261.26 -69.88 -134.21 87 . 3 99.0 -9999.00 -9999.00 -9999.00 
04-16:54:29 -53.22 220.05 261. 29 -69.87 -134.22 87.1 99.0 -9999.00 -9999.00 -9999.00 
04-16; 54; 34 -53.36 220.54 261.33 -69.86 -134. 22 8 6 . 9 99.l -9999.00 -9999.00 -9999.00 
04-16:54:39 -53.49 221.04 261.37 -69.86 -134.21 8 6. 6 99.l -9999.00 -9999.00 -9999 . 00 
04-16:54:44 -53.63 221 . 53 261.41 -69.87 -134.19 8 6. 4 99 . l -9999 . 00 -9999.00 -9999.00 
04-16:54:49 -53.76 222. 03 261 . 44 -69.88 -134.14 8 6. 1 99.0 -9999 . 00 -9999.00 -9999.00 
04-16:54:54 -53.89 222 . 54 261.48 -69.89 -134.10 85.9 99.0 -9999 . 00 -9999.00 -9999.00 
04-16:54:59 -54.01 223 . 04 261.51 -69 . 90 -134.04 85.7 99.0 - 9999.00 -9999 . 00 -9999.00 
04-16:55:04 -54.14 223.55 261 . 54 -69.90 - 133 . 96 85 .4 99 . 0 - 9999.00 -9999.00 - 9999.00 
04-16:55:09 -54.26 224 . 07 261 . 58 -69 . 91 - 133.89 8 5 . 2 99 . 0 -9 999 . 00 - 9999 . 00 -9999 . 00 
04-16:55:14 - 54 . 38 224 . 58 261.61 - 69 . 91 - 133.92 8 4 . 9 99 . 0 -999 9 .00 - 9 9 99. 00 -9999.00 
04-16 : 55 : 19 -54 . 49 225.10 2 61 . 6 4 -69.92 - 133 . 98 8 4. 7 99 . 0 -9 999.00 -9 99 9 . 00 - 9999.00 
04-16:55:24 - 54.61 225 . 62 261.67 -69 . 92 -134 . 05 84.5 99 . 0 - 9999.00 -9 9 99 . 00 -9999.00 
04-16 : 55:29 - 54 . 72 226.15 261.70 - 69.93 -134.09 8 4 . 3 99 . 0 - 9999 . 00 -9 999.00 -9999.00 
04-16: 55: 34 -54.83 226 . 68 261 . 73 -69.94 -134.11 8 4. 0 99.0 - 9999 . 00 -9 999.00 -9999.00 
04-16:55:39 - 54.94 227 . 21 261.76 -69.95 -134 . 15 83.8 99.0 -9999 . 00 -9999.00 -9999.00 
04-16:55:44 -55.04 227 . 74 261 . 79 - 69.95 -134.18 8 3. 6 99.0 -9999.00 -9999.00 -9999.00 
04-16:55:49 -55.15 228.28 261.81 -69.95 - 134 . 20 8 3. 4 99 . 0 - 9999.00 -9999.00 -9999 . 00 
04-16 : 55 : 54 -55 . 25 228 . 82 261.84 -69.95 -134.22 8 3. 1 99.0 -9999.00 - 9999.00 -9999.00 
04-16:55:59 -55.34 229.36 261.86 -69.96 -134. 21 82.9 99.0 -9999 . 00 -9999 . 00 -9999.00 
04-16:56:04 -55.44 229.91 261 . 89 -69.96 -134.20 82.7 99.0 -9999.00 -9999.00 -9999.00 
04-16:56:09 -55.53 230 . 46 261.91 -69.96 -134 . 21 82 . 4 99.0 - 9999 . 00 -9999.00 -9999.00 
04-16:56:14 -55.62 231.01 261.93 -69.97 -134 . 20 82.2 99.0 -9999.00 -9999.00 -9999.00 
04-16:56:19 -55.70 231.56 261 . 96 -69.97 -134.18 81. 9 99.0 - 9999 . 00 -9999.00 -9999 . 00 
04-16:56:24 -55.79 232 . 12 261 . 98 -69 . 97 -134.15 81. 7 99.0 - 9999 . 00 -9999.00 -9999.00 
04-16:56:29 -55.87 232.67 262 . 00 -69.97 -134.12 81.5 99 . 0 -9999 . 00 -9999.00 -9999.00 
04-16:56:34 -55.95 233.24 262 . 02 -69.97 -134. 06 81. 2 99.0 -9999.00 -9999.00 -9999.00 
04-16:56:39 -56.02 233.80 262 . 04 -69.97 -134 . 00 81. 0 99.0 - 9999 . 00 -9999.00 -9999.00 
04-16:56:44 -56.10 234.36 262.06 -69.97 -133.92 80.7 99.0 - 9999 . 00 -9999.00 -9999.00 
I-' 
04-16:56:49 -56.17 234.93 262.07 -69.97 -133 . 89 80.5 99.0 - 9999.00 - 9999 . 00 -9999 . 00 
w 04-16:56:54 -56.23 235.50 262.09 -69.97 
-133 . 95 8 0 . 2 99 . 0 - 9999.00 -9999.00 - 9999 . 00 
I-' 04-16:56:59 -56.30 236.07 262.10 -69.97 - 134.00 8 0. 0 
99.0 - 9999.00 -9999 . 00 -9999 . 00 
04-16:57:04 -56.36 236.65 262 .12 -69.97 -134 . 06 79 . 8 99 . 0 - 9999.00 -9999.00 -9999.00 
04-16:57:09 -56.42 237.22 262.13 -69.97 -134 . 09 79.6 99.0 - 9999 . 00 -9999.00 -9999.00 
04-16:57:14 -56.47 237.80 262.15 -69.97 -134.12 79.3 99 . 0 -9999 . 00 -9999.00 -9999.00 
04-16:57:19 -56.53 238.38 262.16 -69.98 -134.14 79.1 99.0 -9999 . 00 -9999.00 -9999.00 
04-16:57:24 -56.58 238.96 262.17 -69 . 98 -134 .16 78. 9 99 . 0 -9999.00 -9999.00 -9999 . 00 
04-16:57:29 -56.62 239.54 262.18 -69.98 -134 .18 78.7 99.0 -9999 . 00 -9999.00 -9999.00 
04-16:57:34 -56.67 240.12 262 . 19 -69.98 -134 .19 7 8 . 4 99.0 -9999.00 -9999.00 -9999.00 
04-16:57:39 -56.71 240.71 262. 20 -69.98 - 134 . 19 7 8. 2 99.0 - 9999 . 00 -9999.00 -9999.00 
04-16:57:44 -56.75 241.29 262.21 -69.97 -134.18 77 . 9 99 . 0 -9999.00 -9999.00 -9999.00 
04-16:57:49 -56.78 241. 88 262. 22 -69.97 -134 . 17 77 . 7 99.0 -9999 . 00 -9999.00 -9999 . 00 
04-16:57:54 -56.82 242.47 262.22 -69 . 97 -134 . 16 77 . 5 99 . 0 -9999.00 -9999 . 00 -9999.00 
04-16:57:59 -56.85 243 . 06 262.23 -69.97 -134 . 14 77 . 2 99.0 -9999.00 -9999.00 -9999.00 
04-16:58:04 -56.87 243.65 262. 23 -69.97 -134.12 77.0 99.0 -9999.00 -9999.00 -9999.00 
04-16:58:09 -56.89 244 . 24 262.24 -69.97 -134 . 10 76 . 8 99.0 -9999 . 00 -9999 . 00 -9999.00 
04-16:58:14 -56.92 244.83 262.24 -69 . 97 -134.09 76. 5 99.0 -9999.00 -9999.00 -9999.00 
04-16:58:19 -56.93 245 . 43 262.24 -69.98 -134.05 76. 3 99.0 -9999.00 -9999 . 00 -9999.00 
04-16:58:24 -56.95 246.02 262.24 -69.97 -134.00 76. 0 99.0 -9999.00 -9999.00 -9999.00 
04-16:58:29 -56 . 96 246.61 262.25 -69.97 -133 . 94 75.8 99.0 -9999.00 -9999.00 -9999.00 
04-16: 58: 34 -56.97 247.21 262.24 -69.97 -133.89 75.6 99.0 -9999.00 -9999.00 -9999.00 
04-16:58:39 -56.97 247 . 80 262. 24 -69.97 -133.92 75 . 3 99.0 -9999.00 -9999.00 -9999.00 
04-16:58:44 -56 . 98 248.39 262.24 -69.97 -133.95 75 .1 99.0 -9999.00 -9999.00 -9999.00 
04-16:58:49 -56.97 248.99 262.24 -69 . 98 -133.99 74. 9 99 . 0 -9999 . 00 -9999.00 -9999 . 00 
04-16:58:54 -56 . 97 249. 58 262.24 -69.98 -134.02 74. 7 99 . 0 -9999.00 -9999.00 -9999.00 
04-16:58:59 -56.96 250.18 262.23 -69.99 -134.05 74. 5 99.0 -9999.00 -9999.00 -9999 . 00 
04-16:59:04 -56.95 250.77 262.23 -69.99 -134.06 74 . 2 99.0 -9999.00 -9999.00 -9999.00 
04-16:59:09 -56 . 94 251 . 36 262.22 -70.00 -134 . 10 7 4. 0 99 . 0 - 9999 . 00 -9999.00 - 9999 . 00 
04-16:59:14 -56 . 93 251.96 262. 21 - 70.00 - 134 . ll 73. 8 99 . 0 - 9999 . 00 -9999.00 -9999.00 
04 -1 6 : 59 : 19 -56 . 91 252 . 55 262 . 21 - 70 . 00 - 134.12 7]. 6 99.0 - 9999 . 00 - 9999.00 - 9999 . 00 
0 4-16 : 59 : 2 4 - 56.89 253 . 1 4 2 6 2 . 20 - 70 . 00 - 1 34 .12 73. 3 99. 0 -99 99 . 00 - 9 99 9 . 00 - 9 9 99.00 
0 4-1 6 :59 :29 - 56. 8 6 2 53 . 7 3 26 2. 19 - 70.00 -134 .10 7 3. l 9 9 . 0 -9 9 9 9 . 00 - 999 9.00 - 9999.00 
0 4-16 : 59:34 - 56 . 83 2 54 . 3 2 2 62 .18 - 70 . 00 -134. 10 72. 9 99.0 -9 9 99. 00 -9999 .00 - 9 9 99 . 00 
04-16 : 59:39 -56.80 254.91 262.17 - 70 . 01 - 134.0 9 72. 6 9 9 . 0 - 9999.00 -999 9.00 -9999.00 
04-16:59:44 -56 . 77 255.50 262.15 -70 . 01 -134.06 72 . 4 99 . 0 - 9999.00 -9999 . 00 - 9999.00 
04-16:59:49 -56.73 256.09 262.14 - 70 . 01 -134 . 02 72 . 2 99 . 0 -9999.00 - 99 9 9 .00 -9999 . 00 
04-16:59:54 -56 . 69 256. 67 262.13 -70 . 01 -133.98 71 . 9 99.0 -9999.00 -9999.00 -9999.00 
04-16:59:59 -56.65 257. 26 262.11 -70.01 -133.92 71. 7 99.0 -9999.00 -9 9 99.00 -9999.00 
04-17:00:04 -56.60 257.84 262.10 -70 . 01 -133. 88 71. 5 99.0 -9999.00 -9999.00 -9999.00 
04-17:00:09 -56.56 258.42 262 . 08 - 70.00 -133.90 71. 2 99.0 -9999.00 -9999.00 -9999.00 
04-17:00:14 -56.51 259.00 262.07 -70.01 -133.93 71. 0 99.0 -9999.00 -9999.00 -9999.00 
04-17:00:19 -56.45 259. 58 262.05 -70.01 -133.94 70 . 8 99 . 0 -9999.00 -9999.00 -9999.00 
04-17:00:24 -56.39 260.15 262 . 03 -70.02 -133.97 70.6 99 . 0 -9999.00 -9999.00 -9999 . 00 
04-17:00:29 -56.33 260.73 262.01 -70.03 -133 . 99 70.4 99.0 -9999.00 -9999.00 -9999.00 
04-17:00:34 -56.27 261.30 261.99 -70.03 -134 . 02 70.2 99.0 -9999.00 -9999.00 -9999.00 
04-17:00:39 -56.21 261.87 261. 97 -70.04 -134.06 69.9 99 . 0 -9999.00 -9999.00 -9999.00 
04-17:00:44 -56.14 262.44 261 . 95 -70.05 -134.10 6 9. 7 99.0 -9999.00 -9999.00 -9999.00 
04-17:00:49 -56.07 263.01 261.93 -70.05 -134.09 6 9 . 5 99.0 -9999 . 00 -9999.00 -9999.00 
04-17:00:54 -55 . 99 263.57 261 . 90 - 70.02 -134. 05 6 9. 3 99.0 -9999.00 -9999.00 -9999.00 
04-17:00 : 59 -55.92 264 .13 261. 88 -69.99 -134 . 04 69.0 99.0 - 9999.00 -9999.00 -9999.00 
I-' 04-17:01:04 -55.84 264 . 69 261.85 -69.97 -134 . 02 68.8 99 . 1 -9999.00 -9999 . 00 -9999.00 
w 04-17:01:09 -55.75 265.25 261 . 83 - 69.95 -133.99 6 8. 5 99 . l - 9999.00 -9999 . 00 -9999.00 
r-J 04-17 : 01:14 - 55.67 265.81 261.80 -69.93 -133.96 68.3 99 . 1 -9999.00 ~ 9999.00 -9999 . 00 
04-17:01:19 -55.58 266 . 36 261 . 77 -69.91 -133.91 68 . l 99.l -9999.00 -9999.00 -9999.00 
04-17:01:24 -55.49 266. 91 261 . 75 -69.89 -133.89 67 . 8 99.l - 9999.00 -9999 . 00 -9999.00 
04-17:01:29 -55.40 267.45 261.72 -69.89 -133.93 67.6 99.l -9999.00 -9999 . 00 -9999.00 
04-17:01:34 -55.30 268.00 261 . 69 -69.90 -133.96 67.4 99.l -9999 . 00 -9999 . 00 -9999.00 
04-17:01:39 -55.20 268. 54 261 . 66 -69 . 92 -133.99 6 7. 2 99.l -9999 . 00 -9999.00 -9999.00 
04-17:01:44 -55.10 269 . 08 261 . 63 - 69.93 -134.00 67 . 0 99.l -9999.00 -9999.00 -9999.00 
04-17:01:49 -55.00 269. 61 261 . 59 -69 . 95 -134 . 02 66 . 8 99.l -9999 . 00 -9999 . 00 -9999 . 00 
04-17:01:54 - 54.89 270. 15 261.56 - 69 . 95 - 134.03 66. 6 99.l -9999 . 00 -9999.00 -9999.00 
04-17:01:59 -54.79 270.68 261 . 53 - 69.96 -134 . 05 66 . 4 99 . l -9999 . 00 -9999 . 00 -9999.00 
04-17:02:04 -54.68 271.20 261 . 49 -69.97 - 134.04 66 . 2 99 . l -9999.00 -9999.00 -9999.00 
04-17:02:09 -54.56 271.73 261.46 -69.98 - 134.04 66.0 99.l -9999.00 -9999 . 00 -9999.00 
04-17:02:14 -54.45 272.25 261.42 -69.99 - 134 . 04 65.8 99.0 -9999.00 -9999.00 -9999.00 
04-17:02:19 -54.33 272.77 261.39 -70.01 - 134.03 65 . 5 99.0 -9999.00 -9999.00 -9999.00 
04-17:02:24 -54.21 273.28 261.35 -70 . 03 -134.03 65.3 99.0 -9999.00 -9999.00 -9999.00 
04-17:02:29 -54 . 08 273.79 261.31 -70.05 -134 . 01 65.l 99.0 -9999.00 -9999.00 -9999.00 
04-17:02:34 -53.96 274.30 261.27 -70.04 -134.04 6 4 . 9 99.0 -9999.00 -9999.00 -9999.00 
04-17:02:39 -5 3. 8 3 274.81 261.23 -70.03 -134. 04 6 4. 7 99.0 -9999.00 -9999.00 -9999.00 
04-17:02:44 -53.70 275.31 261 . 19 -70.03 -134.05 64.5 99.0 -9999.00 -9999 . 00 -9999.00 
04-17:02:49 -53.57 275 . 81 261.15 -70.02 -134.04 64. 3 99.0 -9999.00 -9999 . 00 -9999.00 
04-17:02:54 -53. 44 276.30 261.11 -70.02 -134.04 6 4. l 99.0 -9999.00 -9999.00 -9999.00 
04-17:02:59 -53.30 276.80 261.07 -70.02 -134.04 6 3. 9 99.0 -9999.00 -9999.00 -9999.00 
04-17:03:04 -53.16 277.29 261. 03 -70.01 -134.04 63. 6 99 . 0 -9999.00 -9999.00 -9999.00 
04-17:03:09 -53. 02 277.77 260.98 -70.02 -134.03 63 . 4 99.0 -9999 . 00 -9999.00 -9999.00 
04-17:03:14 -52.88 278 . 25 260.94 -70.02 -134 . 01 6 3 . 2 99.0 -9999.00 -9999.00 -9999 . 00 
-------ORBITER-------- ------------ - -LOS------------- -------------------TANGENT 
MET LAT LON ALT DEC RA RAM ANG SE LONG LAT LON TAN HT GM 
06-09:23:06 -53.60 21. 0 2 272.79 -24.53 3 2. 77 126.8 23.4 -63.89 15.04 160.00 
06-09:23:11 -53.46 21. 5 2 272.75 -24.54 32. 77 126.7 23.4 -63.97 15.60 155.71 
06-09:23:16 -53.33 22.01 272.71 -24.54 32.79 126. 7 23.4 -64.05 16. 1 7 151.44 
06 -09 :23:21 -53.19 22.50 272.67 -24.54 32.80 126.6 23.3 -6 4 .13 16. 7 3 146.81 
06-09:23:26 -53.05 2 2. 9 8 272.63 -24.47 32.75 126.5 23.4 -64.29 l 7. 2 7 140.52 
06-09:23:31 -52.91 2 3. 4 6 272.59 -24.51 32.79 126.4 23.3 -64.32 17.86 136.84 
06-09:23:36 -52.76 23.94 272.55 -24.57 3 2. 8 4 126. 4 2 3. 3 -6 4. 34 18. 4 6 133.45 
06-09:23:41 -52.62 2 4. 4 2 272.51 -24.51 32.80 126.3 23.3 -64.47 19. 0 3 127.22 
06-09:23:46 -52.47 24.89 272.46 -24.50 32.79 126.2 23.3 -64.56 19.61 121.83 
06-09:23:51 -52 .32 25.36 272.42 -24.59 32.87 126.2 23.3 -64.53 20.23 119.32 
06-09:23:56 -52.17 25.82 272.38 -24.60 32.88 126.1 23.3 -64.58 2 0. 8 3 114.54 
06-09:24:01 -52.01 26.29 272.33 -24 .57 32.86 126.0 2 3. 3 -64.68 21. 4 2 108.61 
06-09:24:06 -51.85 26.74 272.28 -24.58 32.88 125. 9 2 3. 3 - 6 4. 7 3 2 2. 0 2 103.60 
06-09:24:11 -51.70 27. 2 0 272.24 -24.59 32.88 125.8 23.3 -64.78 22.63 98.63 
t-' 06-09:24:16 - 51.54 27.65 272.19 -24.56 32.87 
125.7 23.3 -6 4. 8 7 23.23 92 . 43 
w 06-09: 24: 21 -51.37 28.10 272.14 - 24.57 32.87 125.6 23.3 -64.91 23.85 87.40 
w 06-09:24:26 -51.21 28.54 272.10 -24.63 32.92 125.5 23.3 -64.90 2 4. 4 7 83.63 
06-09:24:31 -51 .04 28.99 272.05 -24 . 60 32.90 125.4 2 3. 3 -64.98 25.09 77.14 
06-09:24:36 -50.88 29.42 272.00 -24.71 32.98 125.4 23.2 -64.92 25.72 74.56 
06-09:24:41 -50. 71 29.86 271. 95 -24.63 32.93 125.3 23 .3 -65.04 26 . 34 66.75 
06-09:24:46 -50.54 30.29 271.90 - 24.73 3 3. 0 0 125.2 2 3. 2 -64.98 2 6. 9 7 63.90 
06-09:24:51 -50.36 30.72 271.84 -24.75 3 3. 0 l 125.l 23.2 - 65.00 27.60 58.62 
06-09:24:56 -50.19 31. 15 271.79 -24.77 3 3. 0 2 125.0 23.2 -65.02 2 8. 2 4 53. 31 
06-09:25:01 -50.01 31. 57 271.74 -24.79 3 3. 0 3 124.9 2 3. 2 - 65.03 28.87 48. 0 6 
06-09:25:06 -49.83 31. 99 271.69 -24.75 33.00 12 4. 8 2 3. 3 -65 .10 29.51 40.94 
06-09:25:11 -49.65 32.40 271.63 -24.73 32.98 124.7 23.3 - 65.15 30.16 34. 24 
06-09:25:16 -49.47 32 . 81 27 1 .58 -24.69 32.95 12 4. 5 2 3. 3 - 65.21 30.81 2 6 . 8 2 
06-09:25:21 -49.29 33.22 271. 53 -24.62 32.90 12 4. 4 2 3. 3 -65.31 31. 4 8 18.26 
06-09:25:26 -49.11 3 3. 6 3 271.47 -2L 63 32.90 124.3 23.3 -65.32 32.13 12.24 
06-09:25:31 -4 8. 9 2 34. 0 3 271.~2 -24.60 3 2. 8 7 124. 1 23.3 -65.37 32.80 4.78 
06-09:25:36 -48.73 34. 4 3 271.36 -24.62 32.88 12 4. 0 2 3. 3 -65.36 33.45 -1.00 
06-09:25:41 -48.54 34. 83 271.30 -24.55 32.82 123.8 2 3. 3 -65.44 34 .15 -9.85 
06-09:25:46 -48.35 35.22 271.25 -24.56 32.83 123.7 2 3. 3 -65.43 34 . 81 -15. 81 
06-09:25:51 -48.16 35.61 271.19 -24.54 32.81 12 3. 6 2 3. 3 -65.46 35.49 -23.33 
06-09:25:56 -47.97 36.00 271.13 -24.51 32.77 123.4 2 3. 4 -65.49 36.18 -30 .93 
-------ORBITER-------- --------------LOS------------- -------------------ThNGENT 
MET LhT LON ALT DEC Rh RAM ANG SE LONG LhT LON TAN HT 
06-16:15:04 32.77 133.51 267.66 -52.31 126.36 16.5 115.l 19.44 143.95 -2.10 
06-16:15 : 09 32.51 133.75 267 . 58 -51.76 12'1.97 15.2 ll 2. 5 20.31 10.35 .J0.28 
06-16:15 : 14 32.26 1 33.98 267.50 -51.18 123.61 13. 9 109.8 21.17 l .J 2. 7 .j 79.15 
06-16:15:19 3 2. 0 0 134.22 267.43 - 50 .59 122 .26 12.5 107.2 2 2 . 0 ~ 14 2.12 lH. 68 
06-16:15:24 31. 7 5 134. 45 267.35 - 50 . 00 120.98 11. 2 104.5 22 . 89 141.51 146.00 
06-16:15:29 31. 4 9 1 34.68 26 7 .27 - 49.38 119.72 9.9 10 l. 9 2 3. 7 5 140.88 1 74. 0 6 
06-16:15:34 31.23 134 .9 1 267.19 -48 . 75 118.47 8. 6 99.3 2 4 . 6 1 140.2 4 198 . 53 
06-16 : 15: 39 30.97 135 .1 3 267 .1 1 -48.11 117.27 7 . 4 96.7 2 5 . .j 6 139 .5 9 219.15 
06-16 : 15:44 3 0 . 7 2 135.3 6 267 .0 4 -4 7 . .j 5 116 . 09 6 .1 94.2 26 .3 2 138.93 236.20 
06-16:15:49 30.46 135.58 266 .96 -46.78 11 4.94 5.0 9 l. 7 27.17 138.27 249.44 
06-16:15:5 4 30.20 135.81 266.88 -46.10 113.82 .J. 0 89 . 3 2 8 . 0 2 137.60 258.94 
06-16 : 15:59 29.94 13 6.03 266.81 -4 5. 42 11 2.73 3.2 86.9 28.86 13 6 .9 2 2 6 .j. 6 9 
06-16:16:04 29.68 136.25 266.73 -44.79 lll.72 3. 0 84.8 29.65 136.28 266.72 
06-16:16 : 0 9 29.42 13 6 . 47 266 . 6 5 -44.10 110.75 3.2 82.7 -999.00 -999 . 00 -999.00 
06-16:16:1 4 29.16 136.69 266.58 -43 . .Jl 10 9.82 3. 9 80.7 -999.0 0 -999 . 00 -999. 00 
06-16:16:19 28.89 1 36 .91 266. 50 -42.71 108. 8 9 4 . 9 78.7 -999.00 -999.00 -999. 00 
06-16:16:2 4 28.63 137.12 266 . .J3 -42.01 107 .98 6.0 7 6. 8 -99 9.00 -999.00 -999.00 
06-16:16 :2 9 28.37 137 .34 266.35 -41.31 107.09 7. 1 74. 9 -999 . 00 -999.00 -999.00 
06 - 16:16:34 28.11 137.55 266.28 -.J0.60 1 06 .21 8.3 73.1 -999.00 -9 99.00 -999 . 00 
I-' 06 - 16 : 1 6 :39 27.84 137 .76 266.20 -39.88 l 0 5. 3 .j 9.6 71 - 4 -999 .00 -999.00 -999. 00 
w 06-16:16:44 2 7.58 137 .98 266. 13 -39.16 10.J. B 10. 8 69. 7 -999.00 -9"99.00 -999.0 0 
*"- 06-16:16:49 27.32 138 .19 266.05 -38.43 103.66 12.l 68.l -999.00 -999 . 00 -999.00 
06-16:16:54 27.05 138.39 265.98 -37. 71 102.8 4 1 3. 4 66.5 -999.00 -999.00 -999.00 
06-16:1 6: 59 26.79 138 .60 265.91 -36.99 10 2.03 14.6 65.0 -999.0 0 -999.00 -999.00 
06 - 16:17:04 26. 52 138 .81 265.84 -36.25 101 .23 15.9 6 3.6 -999.00 -999.00 -999. 00 
06-16:17:09 26.26 139.02 265.76 -35.52 l 0 0 . 4 .j 17.2 62.l -999.00 -999.00 -999.00 
06-16:17:14 25.99 139. 22 2 65.69 -34.78 99 . 67 18. 5 60.8 -999.00 -999.00 -999.00 
06-16 : 17:19 25.72 139 .42 265.62 - 33 .98 99.00 19.8 59.6 -999.00 -999 .00 -999.00 
06-16:17 :24 25.46 139.63 265.55 -33.16 98. 34 21.1 58.4 -999.00 -9 99.00 -999. 00 
06-1 6 :17:29 25.19 139 .8 3 265.48 -32.36 97.69 2 2 . 4 57.3 -999.00 -999.00 -999.00 
06-16:17:34 24.92 140.03 265.41 - 31.55 97.05 2 3.7 5 6.3 -999.00 -999 . 00 -9 99 .00 
06 - 16:17:39 2 4 . 66 1 40.23 265.34 -30.75 96.42 2 4 - 9 55.2 -999.00 -999.00 -999.00 
06-16:17 : 4 4 24.39 1 4 0 . .;J 265.27 -29.93 95.80 2 6 . 2 5 4.2 -999.00 -9 99 .00 -999.00 
06-16:17:49 24.12 1 40.6 3 265.20 -29.12 9 5. 19 27.5 53 . 3 -999.00 -99 9. 00 -999 . 00 
06-16:17:5 4 23.85 1 40.83 265.13 -28.30 9 4. 60 28.8 5 2. 3 -999.00 -999.00 -999 .00 
06-16:17:59 23.58 1 4 1 . 02 265.06 -27.48 94.01 30 .l 51 .4 -999.0 0 -999.00 -999.00 
06-16:18:0 4 2 3. 31 1 4 1. 22 264.99 -2 6.66 9 3. .j 3 31. 4 50 .6 -999.00 -99 9. 00 -999.00 
06-16:18:09 23.0 4 141.41 264.92 -25.85 92.85 32.7 4 9 . 7 -999.00 -999.00 -999.00 
06-16:18 : 14 22.77 1 4 1. 6 1 264.86 -25.0 4 92.28 34 . 0 4 8 . 9 - 999 . 00 -999 .0 0 -999.00 
06-16:18 : 19 2 2. 50 141.80 264 . 79 -24.22 91.72 35.3 4 8 .1 -999.00 -999.00 -999.00 
06-16: 18 : 24 2 2 . 2 3 1 4 1.99 264.73 -23.40 91 .17 36. 6 47.4 -999.00 -999 . 00 -999 . 00 
06-16:18 : 29 2 l. 9 6 142.18 264. 66 -22 .59 90.62 37.8 4 6. 6 -999.00 -999.00 -999 .00 
06-16:18:34 21.69 142 . 37 264.59 -21.78 9 0. 08 39 . 1 4 5 .9 -999.00 -999.00 -999.00 
06-16:18:39 21 . 4 2 142.56 26 4. 53 -20 . 97 89.51 40.4 4 5 . 2 -999.00 -999.00 -999.00 
06-16:18 : 44 21. 15 142 . 75 264.47 -20.19 8 8 . 8 4 4 l. 8 4 4. 3 -999.00 -999 . 00 -999.00 
06-16:18 : 49 20.88 142.94 264.40 -19.40 8 8 . 19 4 3 .1 4 3. 5 -999.00 -999.00 -999.00 

















LAT LON ALT 
19.79 143.68 26~.15 
19.52 143 .8 7 264.09 
19.24 144.05 264.03 
18. 9 7 144.23 263.97 
18.70 144.42 263.91 
18.42 144.60 263.86 
18.15 144.78 263.80 
17.88 144. 96 263.74 
17 .60 145.14 263.69 
l 7. 33 145.32 263.63 
17.05 145.50 263.57 
--------------LOS------------- -------------------TANGENT 
DEC RA RAM ANG SE LONG LAT LON TAN HT 
-16.26 8 5. 6 3 4 8 . .j 40.4 -999.00 -999.00 -999.00 
-15 . 47 85.01 49 .7 3 9. 6 -999.00 -999.00 -999.00 
-1 4 .69 84.39 51.0 38.9 -999.00 -999.00 -999.00 
-13.91 83.76 52.4 38.2 -999.00 -999.00 -999.00 
-13.13 83.1 4 53.7 37. 5 -999.00 -999 .00 -999.00 
-12.35 82.53 55.0 36.8 -999.00 -999.00 -999.00 
-11 .5 7 81.92 56.3 36.2 -999.00 -999.00 -999.00 
-10.79 81.32 57. 6 35.5 -999.00 -999.00 -999.00 
-10.01 80. 72 58.9 34. 9 -999.00 -999.00 -999.00 
-9.23 80.13 60.2 3 ~ . 3 -999.00 -999.00 -999.00 
-8.45 7 9. 5 3 61.6 3 3 . 6 -999.00 -999.00 -999 . 00 
-------ORBITER-------- --------------LOS------------- -------------------TANGENT 
MET LAT LON ALT DEC RA RAM ANG SE LONG LAT LO N TAN HT 
06-18:00:04 -17.72 143. 57 262. 75 54.95 -151.17 106 . .J 127 . 6 8.00 161.36 -695.94 
06-18:00:09 -17.99 143. 75 262.80 5 4 . .Jl -149.92 l 0 5. 8 129.4 8.36 162.30 -753 .13 
06-18:00:14 -18.27 143.93 262.85 53.86 -148. 71 l 0 5. l 131. 2 8.69 163.26 -811.22 
06 -1 8:00:19 -18.54 1 44 .11 262.89 53.29 -147.56 104.4 13 2. 9 8.98 164.23 -869.15 
06 -1 8:00:2 4 -18.81 144.29 262.94 52.70 -146.H l 0 3. 7 134. 7 9.23 165.22 - 927. 51 
06-18:00:29 -19 .09 1 44.48 262.99 52.10 -145.H 102.9 l 3 6 . .: 9.45 166.22 -985.98 
06-18:00:34 -19.36 144.66 263.04 51.n -lH.39 l 0 2. 2 138.2 9.64 167.26 -10 45 .09 
06-18:00 : 39 -19.63 1 44.84 263.09 50.8 4 -H3.H 101 . .J 139. 9 9 . 78 168.30 -1 103 .79 
06 - 18:00: 44 -19.91 145 .0 3 263.1 4 50.19 -142.50 100.6 141. 6 9.88 169.36 -1161.85 
06-18: 00 : 4 9 -20.18 145 .2 1 263. 19 49 .52 -141.62 99.8 143. 3 9.93 170. H -1219.53 
06-18:00:5 4 -20.45 145.40 263.24 -18.84 -140.77 99 .0 lH .9 9.93 171.5 .J - 1277. 45 
06-18:00:59 -20.72 1 4 5 .59 263.29 48. 14 -139.97 98.2 146.5 9.89 172.66 -1334.17 
06-18:01:0 4 -21.00 145.77 26 3. 34 4 7. 44 -139.20 97.3 14 8. l 9.80 173.78 -1390.15 
06-18:01:09 -21.27 145.96 263.40 H. 72 - 138 . 49 96.5 H9. 7 9.64 17 4.92 -1444.17 
06-18:01:1 4 -21.54 146.15 263.45 46. 00 -1 37. 80 95 . 6 151 .2 9 . 4 4 17 6.07 -1497.78 
06-18:01:19 -21 .81 146.34 263.50 45.26 -137.15 9i. 7 152.6 9.18 177 .24 -1549.83 
06-18:01:2 4 -22.08 1 46.5 3 263.56 4 .j. 5 2 -136.52 93 . 8 154.0 8.87 178.40 -1600.43 
06 - 18:01:29 -22.35 146.72 263.62 4 3. 77 -135.93 92.9 155.4 8.50 17 9.57 -1648.98 
06-18: 01: 34 -22. 62 146.92 263.67 .j 3. 0 0 -135.37 92.0 156. 8 8.06 180.75 -1 69 5 . 55 
06-18:01:39 -22 .8 9 147.11 263.73 42.23 - 134 .83 9 1. 0 158.l 7.57 181.92 -1740.34 
06-18:01:44 -23. 1 6 147 .30 263.79 H. 46 -134.33 90.l 159.3 7.02 183.09 -1782 .82 
~ 06 - 18:01:49 -2 3 .43 147.50 26 3.84 40.75 -1 3 3.65 89.2 160.7 6.56 18 4.30 -1834.11 w 
0\ 06-18:01:5 4 -2 3.70 147.70 263.90 .J0.04 - 13 2 . 99 
8 8 . .j 162.0 6.07 18 5·. 5 o -1884.55 
06 - 18:01 : 59 -23.97 1 47.89 263.96 39 . 31 -132.35 8 7 .5 163.3 5.52 18 6.72 -193 3 . 19 
06-18:02:04 -24.24 1 48.09 26L 02 38.58 -131.74 86.6 164.6 .j. 9 0 187.92 - 1979.09 
06 - 18:02 : 09 -24.50 1 48.29 264.08 37 . 84 -131.15 85.7 165.9 4 . 2 l 189.13 -2022.57 
06 - 18:02:1.J -24. 77 1 4 8 .49 26L 1 4 37 .08 -130. 59 84.8 167.l 3.46 190.33 -2063.40 
06-18:02:19 -25.04 1 4 8 .69 2 6 .j. 2 0 36.32 - 130 .07 8 3. 8 168.2 2.64 191.50 -2100 . 17 
06 - 18:02:2 4 -25. 31 1 4 8.89 264.26 35.55 -129.55 82.9 169.3 1. 77 192 .68 -2135.34 
06-18:02 : 29 -25.57 1 49.09 26 .j. 3 2 34. 77 -129.07 8 1. 9 l 70 . .j 0.82 193 .83 -21 66 .37 
06 - 18:02:3 4 -25.84 149.30 264. 38 33.98 - 1 28.6 1 8 1. 0 1 71. 5 -0.18 194.97 -2193.94 
06-18:02:39 -26.11 149.50 264.44 33.18 - 128 . 17 8 0.0 172.5 - 1.23 196.07 -2217.96 
06 - 18:02:44 -26.37 149 .71 264.51 3 2 . 3 8 -127.75 79.0 173.4 -2. 34 197.15 -2238.29 
06 - 18:02:49 - 26.64 14 9.9 1 264.57 31. 57 -127. 36 78.0 l 74. 4 -3.51 198.20 -2254.73 
06-18:02 : 54 -26.90 150.12 264.63 30 .7 5 -126.98 77.0 175 .3 -4.72 199.21 -2266.80 
06 - 18:02:59 - 27 .17 150 .3 3 26 4.6 9 2 9 . 9 3 -126.63 76. 0 176.l -5.98 200.17 -2274.32 
06 - 18:03:04 -27.43 150.54 26 4 .76 29.10 -126.30 75 . 0 176.9 -7.27 201.10 -2278.41 
06-18:03:09 -27.69 150.75 264.82 28.27 -125.98 73. 9 177.7 -8.59 201. 99 -2278 .,23 
06-18:03:1 4 -27.96 150.96 264.89 2 7. 4 2 -125.68 7 2. 9 l 7 8. 5 -9. 95 202.83 -2273.33 
06-18:03:19 -28.22 151.17 264.95 26. 58 -125.41 71. 8 179.2 -11.33 203.61 -2264.36 
06-18:03:24 -28 .4 8 151.39 265.02 25. 72 -125.15 70. 8 179.9 -12.72 204. 34 -2251. 08 
06-18:03 : 29 -28.75 151.60 265.08 24 . 8 6 -124.89 6 9 . 7 179.5 -14.13 205.03 -2234.62 
06-18:03 :34 -29.01 151.82 265.15 24.01 -124.68 6 8. 6 l 7 8 . 8 -15.54 205.6 4 -2212.09 
06-18:03:39 -29.27 152.04 265.22 2 3. 14 -124.48 6 7. 5 178.3 -16.96 206.19 -2185.90 
06-18:03 : 44 -29.53 152.26 265 . 28 2 2. 2 7 -124.29 6 6. 4 177.7 -18.37 206.69 -2156.57 
06-18:03:49 -29 . 79 152.48 265.35 21. 4 0 -124.10 6 5. 3 1 77 .1 -19.77 207 . 14 -2123.89 
06-18:03:54 -30.05 152.70 265.42 20.52 -123.95 6 4. 2 1 76. 6 -21.16 207.50 -2086.82 
06-18:03:59 -30.31 152.92 265 . 48 19. 6 4 -123 . 80 63.1 176.1 -22.53 207 .8 1 -2046.97 
06-18:04:04 -30.57 153 . 15 265.55 18. 76 -123.67 6 2. 0 175.7 -23.88 208.06 -2003 .34 
06-18:04:09 -30.83 153.37 265.62 17.87 -123.55 60.9 175.2 -25.21 208.24 -1957 . 43 
06-18:04:14 -31.09 153.60 265.69 16. 9 8 -123.44 59. 7 174. 8 -26.52 208. 36 -1908. 31 
06-18:04:19 -31.35 153.83 265.76 16.08 -123.35 58.6 1 74 . 4 -27.79 208.40 -1856.23 
06-18:04:24 -31.60 154.06 265.83 15 . 18 -123. 28 57.4 174.0 -29.03 208.37 -1801.60 
06-18:04:29 -31.86 154 .29 265.89 14. 2 7 -123.22 56.3 173.7 -30.24 208.28 -1744.80 
06-18:04:34 -32.12 154.52 265.96 13. 3 7 -123.17 55.1 173. 4 -31.40 208.12 -1686.04 
06-18:04:39 -32.37 154.75 266.03 12.46 -123.14 5 3. 9 173.0 -32.53 207.90 -1625.56 
06-18:04:44 -32.63 154 .99 266.10 11.70 -123.07 52.9 172.7 -33.51 207.73 -1573.36 
06-18:04:49 -32.88 155.23 266.17 10.95 -123.00 51.9 172.5 -34.44 207.51 -1520.75 
06-18:04:54 -33.14 155.46 266.24 10.20 -122.95 50.9 1 72. 2 -35.34 207 . 25 -1467.17 
06-18:04:59 -33.39 155.70 266.31 9.45 -122.91 49.9 171.9 -36.20 206.93 -1412.34 
06-18:05:04 -33.64 155 . 95 266.38 8.69 -122.88 4 8 . 8 171.7 -37.04 206.57 -1357.02 
06-18:05:09 -33.90 156.19 266.45 7.93 -122.86 47.8 171.4 -37.85 206 .16 -1300. 64 
06-18:05:14 -34.15 156. n 266.52 7.18 -122.85 46.8 171.2 -38.62 205.71 -1244.11 
06-la:05:19 -34.40 156 .68 266.59 6.42 -122.87 45 . 7 171.1 -39.35 205.19 -1185.81 
06-18:05:24 -34.65 156.93 266.66 5 . 65 -122.89 44.7 170.9 -40.05 204.63 -1127.62 
06-18:05:29 -34.90 157 . 18 266.73 4. 8 7 -122.81 43.7 170.6 -40.78 204.13 -1074.59 
06-18:05:34 -35.15 157.43 266.80 4. 0 8 -122.68 4 2. 6 170.2 -41.50 203. 65 -1024 . 11 
06-18:05:39 -35.40 157.68 266.87 3.29 -122.56 41. 6 169.9 -4 2. 18 203.11 -972.76 
06-18:05:44 -35.65 157.93 266.95 2.49 -122.46 40.5 169. 6 -42.84 202.51 -920.75 
06-18:05:49 -35.90 158.19 267.02 1.69 -122.36 39.5 169.3 -43 . 46 201.88 -868.93 
06-18:05:54 -36.14 158.45 267.09 0.87 -122.27 38.4 169.0 -44.05 201.19 -816.44 
06-18:05:59 -36.39 158.71 267.16 0.06 -122.21 37.3 16 8. 8 -44.59 200.46 -764. 0 7 
I-' 06-18:06:04 -36.64 158.97 267.23 -0.76 -122.14 3 6. 2 16 8. 5 -45.11 199.67 -711.67 
w 06-18:06:09 -36.88 159.23 267.30 -1.57 -122.10 35 . l 168.3 -45.58 19·8. 8 5 -659.54 
-.J 06-18:06:14 -37.13 159.49 267.37 -2. 4 0 -122.07 34. 0 16 8. 0 -46.02 197 . 98 -607.42 
06-18:06:19 -37.37 159.76 267.44 -3.23 -122.04 32.9 16 7. 8 -46.42 197.07 -556.09 
06-18:06:24 -37.61 160.03 267 .5 1 -4.06 -122.04 31 . 8 167.6 -46.78 196 . 13 -505.10 
06-18:06:29 -37.85 160.30 267.58 -4.87 -122.04 30.7 167 . 4 -47.10 195.17 -455.59 
06-18:06:34 -38.10 160.57 267.66 -5.69 -122.05 29 . 6 167 . 3 -47.38 194.19 -407.24 
06-18:06:39 -38.34 160.85 267.73 -6.50 -122.08 2 8. 5 167.1 -47.62 193.17 -359.71 
06-18:06:44 -38.58 161.12 267.80 -7.33 -122.12 27 . 4 167.0 -47.83 192 . 13 -312 . 97 
06-18:06:49 -38.82 161. 40 267.87 -8.14 -122.17 26. 3 16 6. 8 -47.99 191. 09 -267.88 
06-18:06:54 -39.06 161.68 267.94 -8.96 -122.23 25.2 166.7 -4 8. 13 190 . 01 -223.67 
06-18:06:59 -39.29 161.96 268.01 -9.78 -122.30 24 . 1 166. 6 -48.22 188.92 -180.85 
06-18:07:04 -39.53 162.25 268.08 -10.61 -122.39 23.0 166.5 -48.28 187.81 -139.49 
06-18:07:09 -39.77 162.53 268.15 -11.43 -122.49 21. 8 166.4 -4 8. 31 186 . 69 -99.48 
06-18:07:14 -40 . 00 162.82 268.22 -12.25 -122.60 20.7 166 . 4 -48.30 185.58 -61. 3 8 
06-18:07:19 -40.24 163.11 268.29 -13.08 -122.72 19.6 166. 3 -48.25 184.46 -24.93 
06-18: 07: 24 -40.47 163.41 268.36 -13.93 -122.88 18 . 4 166.3 -48.16 183. 28 10 .8 3 
06-18:07:29 -40.70 163.70 268.43 -14.7 7 -123 . 05 17.3 166. 2 -48.04 182.12 4 4. 4 2 
06-18:07:34 -40.94 164.00 268.50 -15.62 -123.23 16.1 166. 2 -47.88 18 0 .96 76.15 
06-18:07:39 -41.17 164.30 268.57 -16.47 -123.42 15 . 0 16 6. 2 -47.70 179.81 1 0 5. 50 
06-18:07:44 -41.40 164.60 268.64 -1 7. 31 -123.63 13.8 166.2 -4 7. 4 8 178.66 132 . 75 
06-18:07:49 -41.63 164.90 268.71 -18.15 -123.85 12.7 166.2 -47.23 177.53 157.67 
06-18:07:54 -41. 86 165.21 268.78 -19.00 -124.08 11. 5 16 6. 3 -46.95 176.41 180.21 
06-18:07:59 -42.08 165.52 268.84 -19.82 -124.31 10.4 166. 3 -46.66 175.33 199. 91 
06-18:08:04 -42.31 165.83 268.91 -20.64 -124.54 9. 3 166. 3 -46. 34 174.28 217.19 
06-18: 08: 09 -42.54 166.14 268.98 -21. 48 -124.78 8. 3 166 . 3 -46.00 173.23 232.24 
06-18:08:14 -42.76 166. 46 269.05 -22.31 -125.04 7.2 16 6. 4 -45.63 172.19 244.76 
06-18:08:19 -42. 98 166.78 269.12 -23.15 -125.31 6. 2 166.4 -45.23 l 7 l. l 7 254.80 
06-18:08:24 -43.21 16 7. l 0 269.19 -23.98 -125.59 5. 3 166.5 -44.82 170 .1 8 262 . 21 
06-18 : 08:29 -43.43 167.42 269.25 -24. 81 -125.89 ~ . 5 166.6 -H .38 169.20 267.05 
06-18:08:34 -4 3. 6 5 167.75 269.32 -25.62 -126.21 3. 9 16 6. 7 -43.92 168.24 269.22 
06-18:08:39 -43.87 168 . 08 269.39 -26 .44 -126.54 3.7 166.8 -999. 00 -999.00 -999.00 
06-18:08:44 -44.09 168. H 269.45 -27.25 -126.88 3. 8 166.9 -999.00 -999.00 -999.00 
06-18:08:49 -44.30 168.74 269. 52 -28.07 -127.24 L3 167 . 0 -999.00 -999.00 -999 . 00 
06-16:08 : 5 4 -44.52 169.06 269.58 -28.88 -127.62 5.0 167.1 -999.00 -999.00 -999 . 00 
06-18:08:59 -44.74 169.42 269.65 -29.68 -128.01 5.9 167.2 -999.00 -999.00 -999.00 
06-16:09:0 4 -44.95 169.76 269.72 -30.47 -128.43 6.9 167.4 -999.00 -999.00 -999.00 
06-18:09:09 -45.16 l 70. l 0 269.78 -31.26 -128.86 8. 0 167.5 -999.00 -999.00 -999.00 
06-16:09:14 -45.37 170.45 269.85 -32.05 -129.30 9. l 167.7 -999.00 -999.00 -999.00 
06-18: 09: 19 -45.58 170.80 269.91 -32.83 -129.77 l 0. 2 167.9 -999.00 -999.00 -999.00 
06-18:09:24 -45.79 171.15 269.97 -33.60 -130.25 11 . 3 16 8 . l -999.00 -999.00 -999.00 
06-18:09:29 -46.00 171.51 270.04 -34. 37 -130.74 12.5 168.3 -999.00 -999.00 -999.00 
06-18: 09: 34 -46.21 171.87 270.10 -35.12 -131.26 13. 6 168.5 -999.00 -999.00 -999.00 
06-18:09:39 -46.H 172.23 270.16 -35 .87 -131 .81 14.8 168.7 -999.00 -999.00 -999.00 
06-18 : 09:44 -46.62 172 . 59 270.22 -36.62 -132.37 16.0 169.0 -999.00 -999.00 -999.00 
06-18:09:49 -46.82 172.96 270.29 -37.35 -132.96 17. 2 169 .2 -999.00 -999.00 -999 .00 
06-16:09:54 -47. 0 2 173 .33 270. 3 5 -38.07 -133.53 18.3 169.5 -999 . 00 -999.00 -999.00 
06-18:09:59 -47.22 173.70 270.41 -38.77 -134. 03 19.5 169.6 -999.00 -999.00 -999.00 
06-18:10:04 -47. 42 174 . 08 270. 47 -39.44 -134. 57 20.6 169.8 -999.00 -999.00 -999. 00 
f-l . 06-18:10:09 -47 .62 174 .4 5 270.53 -4 0.12 -135.12 21 . 7 170 . 1 -999.00 -999.00 -999 . 00 
w 06-18:10:14 -47.82 174.84 270.59 -40.77 -135. 70 22.8 170.3 -999.00 -999.00 -999.00 
():) 06-18:10:19 -48.01 175 .22 270.65 -41.43 -136. 30 23.9 1 70. 5 -999. 00 -999.00 -999.00 
06-18:10:24 -48.20 175.61 270. 71 -42.08 -136.92 2 5. 0 170 . 8 -999.00 -999.00 -999.00 
06-16 : 10:29 -48.40 176 .00 270.77 -4 2. 71 -137.57 26 . 1 171.1 -999.00 -999.00 -999 .00 
06-18 : 10:34 -48.59 176.39 270.82 -43. 3 3 -138.24 27.3 17 l. ~ -999. 00 -999.00 -999. 00 
06-18:10:39 -48.78 176.79 270.88 -43.93 -138.92 28.4 l 71. 7 -999.00 -999.00 -999.00 
06-18:10 :44 -4 8. 9 6 177.19 270.94 -44.55 -139.67 29.5 1 72. 0 -999.00 -999.00 -999.00 
06-18:10:49 -49.15 177.59 270.99 -45.28 -140.49 30.8 1 72. 3 -999.00 -999.00 -999.00 
06-18:10:54 -49.33 178.00 271.05 -46. 01 -141. 36 32.1 172. 7 -999. 00 -999.00 -999.00 
06-18:10:59 -49.52 178.41 271.ll -46.72 -142.26 33.3 l 73. l -999.00 -999.00 -999.00 
06-18:11:04 -49.70 178.82 271.16 -47 .40 -143.17 34. 6 173. 4 -999.00 -999.00 -999.00 
06-18:11:09 -49.88 179.24 271.21 -47. 8 7 -143.90 35.6 173.8 -999.00 -999.00 -999.00 
06-18 : 11:14 -50.05 179.66 271.27 -48.07 -144.26 3 6. 2 l 73. 9 -999.00 -999.00 -999.00 
06-18:11:19 -50.23 180.08 271.32 -48 .12 -144.24 3 6. 6 l 7 3 . 9 -999.00 -999.00 -999.00 
06-18:11:24 -50.40 180.51 271.37 -48.18 -144.28 37.0 173.9 -999 .00 -999.00 -999.00 
06-18:11:29 -50.58 180.94 271. 43 -48.23 -144.35 3 7. 4 l 73. 9 -999.00 -999.00 -999.00 
06-18: 11: 34 -50.75 181.37 271. 48 -48.25 -144.43 37.8 174.0 -999.00 -999.00 -999.00 
06-18:11:39 -50.92 181.81 271.53 -48.23 -144.36 38.1 173.9 -999.00 -999.00 -999.00 
06-18:11:44 -51.08 182.25 271.58 -48.22 -144.34 38.4 173.9 -999.00 -999.00 -999.00 
06-18:11 :49 -51.25 182 . 69 271.63 -48.24 -144.36 3 8. 7 173.9 -999.00 -999.00 -999.00 
06-18:11:54 -51.41 183.13 271.68 -48.25 -144.38 3 9. 1 173.9 -999.00 -999.00 -999.00 
06-18: 11: 59 -51.57 183.58 271.73 -48 .27 -144.39 3 9. 4 1 73. 9 -999.00 -999.00 -999.00 
06-18:12 : 04 -51.73 184.04 271.77 -48.27 -144.40 3 9. 8 173. 9 -999.00 -999.00 -999.00 
06-18:12:09 -51. 8 9 184.49 271.82 -48.28 -144.41 4 0. 1 1 74. 0 -999.00 -999.00 -999.00 
06-18:12:14 -52.05 184.95 271.87 -48.28 -144.42 4 0. 5 174.0 -999.00 -999.00 -999.00 
06-18:12:19 -52.20 185.41 271.91 -48.28 -144.41 4 0. 8 174.0 -999.00 -999.00 -999.00 
06-18:12:24 -52.35 185. 88 271.96 -48 .2 9 -144.40 41.1 173.9 -999.00 -999.00 -999.00 
06-18:12:29 -52.50 186.35 272.00 -48.28 -144.40 41.5 l 7 3. 9 -999.00 -999.00 -999.00 
06-18:12:34 -52.65 186.82 272.05 -48.28 -lH.39 41.8 17 3. 9 -999.00 -999.00 -999.00 
06-18:12:39 -52.80 187.30 272.09 -48.27 -lH.37 42.l 173. 9 -999.00 -999.00 -999.00 
06-18:12:44 -52.94 187.78 272.13 -48.27 -144.35 42 . 4 173. 9 -999.00 -999.00 -999.00 
06 - 18:12:49 -53.08 188 .26 272.18 -48.26 -l.J4.33 i2. 7 l 7 3. 9 -999.00 -999.00 -999.00 
06-18:12:54 - 53.22 188 . 75 272.22 -48.25 -144.32 43. l l 7 3 . 9 -999.00 -999.00 -999.00 
06-18:12:59 -53.36 189.24 272.2 6 -48.25 -lH.32 43.4 l 7 3. 9 -999.00 -999.00 -999.00 
06-18:13:04 -53.50 189.73 272.30 -H. 26 -144.34 43.8 l 7 3. 9 -999.00 -999.00 -999.00 
06-18:13:09 -53.63 190 . 22 272.34 -48.25 -144.35 44. l l 7 3. 9 -999 . 00 -999.00 -999 . 00 
06-18:13:14 -53.76 190.72 272.38 -48.27 -144.35 44.4 173. 9 -999.00 -999.00 -999.00 
06-18:13:19 -53.89 191.23 272.42 -48.26 -144.35 4 4. 8 l 7 3 . 9 -999.00 -999.00 -999.00 
06-18:13:24 -54.01 191.73 272.45 -48.26 -144.34 4 5.1 173.9 -999 . 00 -999.00 -999.00 
06-18:13:29 -54.14 192.24 272.49 -48.27 -144.33 4 5. 4 173.9 -999.00 -999.00 -999.00 
06-18:13:34 -54.26 192.75 272.52 -48.26 -1 44 .32 4 5. 7 17 3. 9 -999. 00 -999.00 -999.00 
06-18:13:39 -54.38 193.27 272.56 -48.26 -144.32 46.l 173.9 -999.00 - 999 . 00 -999.00 
06-18:13:44 -54.49 193. 78 272.59 -48.26 -144. 35 46 .4 173. 9 -999.00 -999.00 -999.00 
06-18:13:49 -54.61 194.30 272.63 -48.27 -144.39 46.8 173. 9 -999.00 -999.00 -999.00 
06-18:13:54 -54.72 194.83 272.66 -48.28 -144.41 47.l l 74 . 0 -999.00 -999.00 -999.00 
06-18: 13: 59 -54.83 195.36 272.69 -48.28 -14 4 .44 47.5 174.0 -999.00 -999.00 -999.00 
06-18: 14: 04 -54.94 195.89 272.73 -48.29 -1 44.46 47. 8 174.0 -999.00 -999.00 -999.00 
06-18:14:09 -55.04 196.42 272.76 -H. 29 -144.46 48.2 17 4 .0 -999.00 -999.00 -999.00 
06-18:14:14 -55.14 196.95 272.79 -48.29 -144.48 4 8.5 174.0 -999.00 -999.00 -999.00 
...... . 
06-18:14:19 -55.24 197.49 272.81 -48.29 -144.49 4 8. 9 174.0 -999.00 -999.00 -999.00 
w 06-18: 14: 24 - 55.34 198.03 272.84 -48.28 -144.50 4 9. 2 l 7 4 . 0 -999.00 -999.00 -999.00 
l.O 06-18: 14: 29 -55.43 198.58 272.87 -48.27 -144.50 4 9 . 5 17 4 .0 -999.00 -999.oo -999.00 
06-18: 14: 34 -55.53 199.12 272.90 -48.26 -144.49 49.8 174.0 -999.00 -999.00 -999.00 
06-18:14:39 -55.61 199.67 272.92 -48.26 -144 .4 9 50.2 174.0 -999.00 -999.00 -999.00 
06-18:14:44 -55.70 200 . 23 272.95 -48.25 -144.49 50.5 174.0 -999.00 -999.00 -999.00 
06-18:14:49 -55.78 200. 78 272.97 -48.23 -144.48 so. 8 174.0 -999.00 -999.00 -999.00 
06-18:14:54 -55.87 201.34 273.00 -48.22 -1 44 .46 51.l 174.0 -999 . 00 -999.00 -999.00 
06-18:14:59 -55.94 201. 90 273.02 -48.20 -144.44 51. 4 174.0 -999.00 -999.00 -999.00 
06-18:15:04 -56.02 202.46 273.04 -48.19 -144.42 51. 8 l 7 4. 0 -999.00 -999.00 -999.00 
06-18:15:09 -56.09 203.02 273.06 -48.17 -144.40 5 2. l 174.0 -999.00 -999.00 -999.00 
06-18:15:14 -56.16 203.59 273.09 -48.16 -144.40 5 2. 4 l 74. 0 -999.00 -999.00 -999.00 
06-18:15:19 -56.23 204.15 273.11 -48.16 -144.43 52.7 174.0 -999.00 -999.00 -999 . 00 
06-18:15:24 -56.29 204.72 273.13 -48 . 16 -144.46 5 3. l 174.0 -999.00 -999.00 -999.00 
06-18:15:29 -56.35 205.30 273.14 -48.16 -144.49 53. 4 l 74. l -999.00 -999.00 -999.00 
06-18:15:34 -56.41 205.87 273.16 -48.15 -144.51 5 3. 8 1 74. l -999.00 -999.00 -999.00 
06-18: 15: 39 -56.47 206.45 273.18 -48.15 -144.52 5 4. 1 174.l -999.00 -999.00 -999.00 
06-18:15:44 -56.52 207.02 273.19 -48.16 -144.50 5 4. 5 174.l -999.00 -999.00 -999.00 
06-18:15:49 -56.57 207.60 273.21 -48.17 -144.50 54. 8 174.l -999.00 -999.00 -999.00 
06-18:15:54 -56.62 208 .18 273.22 -48.17 -144.50 5 5. l l 7 4. l -999.00 -999.00 -999.00 
06-18:15:59 -56.66 208.76 273.24 -48 . 16 -144.47 55. 4 174.l -999.00 -999.00 -999.00 
06-18: 16: 04 -56.70 209.35 273.25 -48.15 -144.46 5 5. 8 174.l -999.00 -999.00 -999.00 
06-18:16:09 -56. 74 209.93 273.26 -48.15 -144.45 56.l 174. 0 -999.00 -999.00 -999.00 
06-18:16:14 -56.78 210.52 273.27 -48 . 15 -144.42 56.4 l 74. 0 -999.00 -999 . 00 -999.00 
06-18:16:19 -56.81 211.10 273. 28 -48.14 -144.41 56. 7 174. 0 -999.00 -999.00 -999.00 
06-18:16:24 -56.84 211 . 69 273 . 29 -48.15 -144.42 57. l l 74. 0 -999.00 -999.00 -999.00 
06-18:16:29 -56.87 212 . 28 273.30 -48.16 -144.43 5 7. 4 174.0 -999.00 -999.00 -999.00 
06-18:16:34 -56.89 212.87 273.31 -48 . 18 -144.44 5 7. 8 l 74. 0 -999.00 -999.00 -999.00 
06-18:16:39 -56.91 213. H 27 3. 31 -48.19 -144.H 58.l 174.0 -999.00 -999.00 -999.00 
06-18:16:44 -56.93 214.05 273.32 -48.20 -144.43 58.4 1 74. 0 -999.00 -999.00 -999.00 
06-18:16:49 -56.94 214 . 64 273.33 -48.21 -144.43 58.8 1 74. 0 -999.00 -999.00 -999.00 
06-18:16:54 -56.96 215 . 24 273.33 -48.21 -144.43 59. 1 174. 0 -999.00 -999.00 -999.00 
06-18:16:59 -56.96 215.83 273.33 -48.22 -14L n 59.5 1 74. 0 -999.00 -999.00 -999.00 
06-18:17:04 -56.97 216 . 42 273. 34 -48 . 22 -144. H 59. 8 174. 0 -999.00 -999.00 -999.00 
06-18:17:09 -56.97 217 .01 273.34 -48.22 -144.39 6 0. 1 174. 0 -999.00 -999.00 -999.00 
06-18:17:14 -56.97 217.61 273.34 -48.22 -144.38 60.4 1 74. 0 -999.00 -999.00 -999.00 
06-18:17:19 -56.97 218.20 273.34 -48.22 -144.36 60.8 173.9 -999.00 -999.00 -999.00 
06-18:17:24 -56.96 218.79 273. 34 -48 .22 -144.33 61.l 173. 9 -999 .00 -999.00 -999.00 
06-18:17:29 -56.95 219.38 273 .34 -48.24 -144. 35 61.4 173.9 -999.00 -999.00 -999 .00 
06-18:17:34 -56.94 219.97 273.34 -48.25 -144.3"6 61.8 173.9 -999.00 -999.00 -999 . 00 
06-18:17:39 -56.92 220.57 273. 33 -48.28 -lH. 37 62 .l 1 73. 9 -999.00 -999.00 -999.00 
06-18:17:44 -56.91 221.16 273.33 -48.28 -144.39 62. 5 l 7 3. 9 - 999 . 00 -999.00 -999.00 
06-18:17:49 -56.89 221 .75 273.32 -48.30 -1 44. 39 62 .8 173.9 -999.00 -999.00 -999.00 
I-' ·. 06-18:17:54 -56.86 222.34 273.32 -48.31 -144. 39 63.2 173. 9 -999.00 -999.00 -999.00 
.I:>- 06-18:17:59 -56.83 222.93 273.31 -H. 32 -144.38 6 3. 5 17 3. 9 -999.00 -999.00 -999.00 
0 06-18:18:04 -56.80 223. 51 273.30 -48.32 -144.38 6 3.8 17 3. 9 -999.00 -999.00 -999.00 
06-18:18:09 -56 . 77 224.10 273.30 -48.30 -144. 39 64 . 2 l 7 3. 9 -999.00 -999.00 -999.00 
06-18:18:14 -56.73 224. 68 273.29 -48.29 -144.39 64.5 173.9 -999.00 -999.00 -999.00 
06-18:18:19 -56.69 225.27 273.28 -48.27 -144 .3 8 64. 8 l 73. 9 -999.00 -999.00 -999.00 
06-18:18:24 -56.65 225.85 273.27 -48.26 -144.37 65.l 173.9 -999.00 -999.00 -999.00 
06-18:18:29 -56.61 226. D 273. 26 -48.24 -144.37 6 5.5 173.9 -999.00 -999.00 -999.00 
06-18:18:34 -56.56 227 .01 273 .24 -48 .22 -144.35 65.8 173.9 -999.00 -999.00 -999.00 
06-18:18:39 -56.51 227.59 273.23 -48.21 -144.34 66.l 173.9 -999.00 -999.00 -999.00 
06-18:18:44 -56.46 228.17 273. 22 -48.23 -144.37 66.4 173. 9 -999.00 -999.00 -999.00 
06-18:18:49 -56.40 228.74 273.20 -4 8.24 - 144.39 66. 8 l 74. 0 -999.00 -999.00 -999.00 
06-18:18:54 -56.34 229.32 273.19 -48.25 -lH.H 6 7.2 l 74. 0 -999.00 -999.00 -999.00 
06-18:18:59 -56.28 229.89 273.17 -48.26 -14L42 67.5 1 74. 0 -999.00 -999.00 -999.00 
06-18:19:04 -56.21 230. 46 273.15 -48.27 -144.45 67.8 l 74. 0 -999.00 -999.00 -999.00 
06-18:19:09 -56.14 231.03 273.14 -48 . 28 -144.45 68.2 1 74. 0 -999.00 -999.00 -999 .00 
06-18:19:14 -56.07 231.59 273 . 12 -48.29 -144.46 6 8.5 l 7 4. 0 -999.00 -999.00 -999.00 
06-18:19:19 -56.00 232.15 273 .10 -48.30 -144.47 68.9 l 7 4. 0 -999.00 -999.00 -999 . 00 
06-18:19:24 -55.92 232. 72 273.08 -48 .31 -144.47 69.2 174.0 -999.00 -999.00 -999.00 
06-18:19:29 -55.85 233.27 273.06 -48.32 -144.47 69 .6 l 7 4. 0 -999.00 -999.00 -999.00 
06-18:19:34 -55.76 233 .8 3 273.04 -48.31 -144.48 69.9 174.0 -999.00 -999.00 -999.00 
06-18:19:39 -55.68 234.38 273.01 -48.32 -144.48 70.2 l 7 4. 0 -999.00 -999.00 -999.00 
06-18:19:44 -55.59 234.93 272.99 -48.32 -144.48 70.6 l 7 4. 0 -999.00 -999.00 -999.00 
06-18:19:49 -55.50 235.48 272.97 -48.33 -144.47 70.9 174.0 -999.00 -999.00 -999.00 
06-18:19:54 -55.41 236.03 272.94 -48.33 -144.46 71. 2 174.0 -999.00 -999.00 -999.00 
06-18:19:59 -55.32 236.57 272.92 -4 8.33 -144.45 71. 6 174. o -999.00 -999.00 -999.00 
06-18:19:04 -56. 21 230. 46 273 . 15 -48.27 -144.45 67 . 8 174. 0 -999.00 -999.00 -999.00 
06-18:19:09 -56.14 231.03 273 . 14 -48 . 28 -144.45 68 . 2 174. 0 -999.00 -999.00 -999.00 
06-18:19:14 -56.07 231.59 273 . 12 -48.29 -144.46 68.5 174. 0 -999.00 -999.00 - 999.00 
06-18:19:19 -56.00 232 . 15 273.10 -48.30 -144.47 6 8 . 9 1 74. 0 -999.00 -999.00 -999.00 
06-18:19:24 -55.92 232.72 273.08 -48. 31 -144.47 69. 2 174. 0 -999 . 00 -999.00 -999.00 
06-18:19:29 -55 . 85 233.27 273.06 -48.32 -144.47 69.6 174.0 -999.00 -999.00 -999.00 
06-18:19:34 -55.76 233.83 273 . 04 -48.31 -144 . 48 69. 9 174.0 -999.00 -999.00 -999.00 
06-18:19:39 -55.68 234.38 273.01 -48.32 -144.48 70. 2 174. 0 -999.00 -999.00 -999.00 
06-18:19:44 -55.59 234.93 272.99 -48.32 -144.48 70 . 6 174. 0 -999.00 -999.00 -999.00 
06-18:19:49 -55.50 235.48 272.97 -48.33 -144.47 70. 9 174.0 -999.00 -999.00 -999.00 
06-18:19: .54 -55.41 236.03 272.94 -48.33 -144.46 71. 2 174.0 -999.00 -999.00 -999.00 
06-18:19:59 -55.32 236.57 272.92 -48.33 -144.45 71. 6 174.0 -999.00 -999.00 -999.00 
06-18:20:04 -55.22 237 . 11 272. 89 -48.33 -144 .44 71. 9 174. 0 -999.00 -999.00 -999.00 
06-18: 20: 09 -55.12 237.65 272.86 -48.33 -144.42 7 2. 2 1 73. 9 -999.00 -999 . 00 -999 . 00 
06-18:20:14 -55.02 238.19 272.84 -48.33 - 144.41 7 2. 5 173. 9 -999.00 -999.00 -999.00 
06-18:20:19 -54.91 238.72 272.81 -48.32 -144.39 7 2. 9 1 73. 9 -999.00 -999.00 -999.00 
06-18: 20: 24 -54.80 239.25 272.78 -48.31 -144.38 73. 2 173.9 -999.00 -999.00 -999.00 
06-18:20:29 -54.69 239.77 272.75 -48.30 -144.36 73. 5 173.9 -999.00 -999.00 -999.00 
06-18: 20: 34 -54.58 240.30 272.72 -48.29 -144.35 73. 8 173.9 -999.00 -999.00 -999.00 
06-18:20:39 -54.47 240.82 272.68 -48.28 -144.33 74.1 173.9 -999.00 -999.00 -999.00 
f--1 06-18:20:44 -54.35 241.33 272.65 -48.27 -144.31 74.5 173.9 -999.00 -999.00 -999.00 
"'" 
06-18:20:49 -54.23 241.85 272.62 -48.26 -144.30 74. 8 173.9 -999.00 -999.00 -999.00 
f--1 06-18:20:54 -54 .11 242.36 272.59 -48.27 -144.31 75 . 1 173.9 -999.00 -999.00 -999.00 
06-18:20:59 -53. 98 242.87 272 . 55 -48.28 -144.33 75 . 5 173.9 -999.00 -999.00 -999.00 
06-18:21:04 -53.85 243.37 272.52 -48.28 -144.35 75.8 173.9 -999.00 -999.00 -999.00 
06-18:21:09 -53.73 243.87 272.48 -48.28 -144.37 76. 2 1 73. 9 -999.00 -999.00 -999.00 
06-18:21:14 -53.59 244.37 272 . 44 -48.28 -144.38 76.5 173.9 -999.00 -999.00 -999.00 
06-18:21:19 -53.46 244.87 272.41 -48.28 -144.40 76. 8 174.0 -999.00 -999.00 -999.00 
06-18:21:24 -53.33 245 . 36 272.37 -48.28 -144.41 77.2 174 . 0 -999 .00 -999.00 -999.00 
06-18:21:29 -53.19 245.85 272.33 -48.28 -144.41 77.5 1 74. 0 -999.00 -999.00 -999.00 
06-18:21:34 -53.05 246.33 272.29 -48.27 -144.42 77.9 174.0 -999.00 -999.00 -999.00 
06-18:21:39 -52.91 246.81 272.25 -48.27 -144.42 78. 2 174. 0 -999.00 -999 . 00 -999.00 
06-18:21 :44 -52.76 247.29 272.21 -48.27 -144.43 7 8. 5 174.0 -999.00 -999.00 -999.00 
06-18: 21: 49 -52.61 247.77 272.17 -48.27 -144.43 7 8. 9 174. 0 -999.00 -999.00 -999.00 
06-18:21:54 -52.47 248.24 272.13 -48.27 -144.44 79.2 174.0 -999.00 -999.00 -999.00 
06-18: 21: 59 -52.32 248.71 272.08 -48.27 -144.45 79.5 174. 0 -999.00 -999.00 -999.00 
06-18:22:04 -52.16 249.17 272.04 -48.27 -144.44 79.9 1 74. 0 -999.00 -999.00 -999.00 
06-18:22:09 -52. 01 249.63 272.00 -48.27 -144.45 80. 2 174.0 -999.00 -999.00 -999.00 
06-18:22:14 -51.85 250.09 271.95 -48.27 -144.44 80.5 174. 0 -999.00 -999.00 -999.00 
06-18:22:19 -51.69 250.55 271.91 -48.27 -144 . 45 80.9 174. 0 -999.00 -999.00 -999.00 
06-18: 22: 24 -51.53 251.00 271.86 -48.26 -144.44 81. 2 174.0 -999.00 -999.00 -999.00 
06-18:22:29 -51.37 251.45 271.81 -48.26 -144.44 81. 5 174.0 -999.00 -999.00 -999.00 
06-18: 22: 34 -51.21 251.89 271 .77 -48.26 -144.43 81. 9 174.0 -999.00 -999.00 -999.00 
06-18:22:39 -51. 04 252. 33 271. 72 -48.25 -144.43 82.2 174.0 -999.00 -999.00 -999.00 
06-18:22:44 -50.87 252.77 271.67 -48.24 -144.43 8 2. 5 174.0 -999.00 -999.00 -999.00 
06-18:22:49 -50.70 253.21 271.62 -48.24 -144.42 82.8 174.0 -999.00 -999.00 -999.00 
06-18:22:54 -50.53 253.64 271.57 -48.24 -144.41 8 3. 2 174.0 -999.00 -999.00 -999.00 
06-18:22:59 -50.36 254.07 271.52 -48.23 -144 . 41 83. 5 174.0 -999.00 -999.00 -999.00 
06-18:23:04 -50.18 254.49 271.47 -48. 2 2 -144.39 8 3. 8 174. 0 -999.00 -999.00 -999.00 
06 - 18 : 2 3 :09 - 50 . 01 254.91 271 . 42 - 48 .2 1 - 1 4 4 . 39 84.1 174 . 0 - 999 . 00 - 999 . 00 -999 . 00 
06 -1 8 : 23:14 - 49 . 83 2 55. 33 27 1.3 7 - 48 . 21 - 1 44. 38 8 4. 5 17 4. 0 -99 9.00 - 999 . 00 -99 9. 00 
06-18:23 : 19 - 49 . 65 255 . 75 271.32 -48.20 - 144 .3 7 8 4. 8 1 7 4. 0 - 999.00 - 999 . 00 -999 . 00 
06-18:23 : 24 - 49.47 256 . 16 27 1 . 26 - 48.20 - 144 .3 6 85 . 1 174 . 0 - 999 . 00 - 999.00 -999.00 
06-18:23:29 -49.29 256.57 271 . 21 -48.19 - 144 . 35 8 5 . 5 174.0 -999 . 00 -999 . 00 - 999 . 00 
06-18:23:34 -49.10 256 . 98 271.16 -48.19 - 144.36 85.8 174. 0 - 999 . 00 - 999 . 00 -999.00 
06-18:23:39 -48.92 257.38 271.10 -48.19 - 144. 36 8 6. 1 174 . 0 - 999.00 - 999.00 -999.00 
06-18:23:44 -48.73 257.78 271 . 05 -48.19 -144.37 86.5 174 . 0 - 999.00 -999.00 -999 . 00 
06-18:23:49 -48.54 258.17 270.99 -48.19 -144 . 38 8 6. 8 174 . 0 -999.00 -999.00 -999.00 
06-18:23:54 -48.35 258.57 270.94 -48.19 -144.37 8 7. 1 174. 0 -999.00 -999.00 -999.00 
06-18:23:59 -48.16 258.96 270.88 -48.19 -144.37 8 7 . 5 174.0 -999 . 00 -999.00 -999.00 
06-18:24:04 -47 . 96 259.34 270.82 -48.19 - 144.38 87 . 8 174.0 - 999 . 00 -999.00 -999.00 
06-18:24:09 -47. 77 259.73 270 . 77 -48.19 - 144.39 8 8 . 1 174.0 - 999 . 00 -999 . 00 -999.00 
06-18:24:14 -47.57 260.11 270.71 -48.19 -144.39 8 8. 5 174.0 -999.00 -999.00 -999.00 
06-18:24:19 -4 7. 37 260.49 270.65 -48.19 - 144.38 8 8. 8 174.0 -999.00 -999.00 -999 . 00 
06-18: 24 : 24 -47.17 260 . 86 270 . 59 -48.19 - 144.38 89 . l 174 . 0 -999.00 -999.00 -999 . 00 
06-18: 24: 29 -46.97 261.23 270 . 53 -48.18 -144. 37 89. 5 l 74 . 0 -999 . 00 -999.00 -999.00 
06-18: 24: 34 -46 . 77 261.60 270 . 47 -48.18 -144 . 37 89. 8 174.0 -999.00 -999.00 -999.00 
06-18:24:39 -46 . 57 261 . 97 270.41 -48.18 -144.37 90. 1 174. 0 -999 . 00 -999 . 00 -999.00 
06-18:24:44 -46.36 262.33 270.35 -48.18 -144.37 90. 5 l 74. 0 - 999.00 -999 . 00 -999.00 
06-18:24:49 -46.16 262.69 270.29 - 48.18 -144 . 38 90 . 8 l 7 4. 0 -999.00 -999 . 00 -999.00 
06-18:24:54 -45.95 263.05 270 . 23 -48.18 -144.39 91.1 174. 0 - 999 . 00 - 999 . 00 -999.00 
I-' 06 - 18:24:59 -45. 74 263.41 270.17 -48 . 18 -144.40 91. 5 l 74. 0 -999 . 00 -999 . 00 -999.00 
..,. 06 - 18:25:04 -45.53 263.76 270 . ll -48.18 -144.40 91. 8 l 7 4 . 0 - 999.00 - 999.00 -999.00 
[\.) 06-18:25:09 -45 . 32 264.ll 270.05 -48.18 -144.40 92 . 2 174 . 0 -999.00 -999.00 -999.00 
06-18:25:14 -45.11 264.45 269 . 98 - 48.18 -144.41 92.5 1 74 . 0 - 999 . 00 -999.00 -999.00 
06 - 18:25:19 -44. 90 264.80 269 . 92 -48.18 -144.41 9 2 . 8 174 . 0 -999.00 - 999.00 -999.00 
06-18:25:24 -44.68 265.14 269.86 -48.18 -144.42 93. 2 174 . 0 - 999.00 -999.00 -999.00 
06-18:25:29 -44 . 47 265.48 269.79 -48.19 -144.42 93. 5 174 . 0 - 999 . 00 -999.00 -999 . 00 
06-18:25:34 -44 . 25 265 . 81 269. 73 -48.19 -144.43 93. 8 174. 0 -999.00 -999.00 -999.00 
06-18:25:39 -44. 03 266.14 269.67 -48.19 -144.4 4 9 4. 2 174. 0 -999 . 00 -999.00 -999.00 
06-18:25:44 -43.81 266.47 269 . 60 -48.19 -144.45 94.5 174.0 -999.00 -999.00 -999.00 
06-18:25:49 - 43.59 266.80 269.54 -48 . 19 -144.46 94.9 174. 0 -999 . 00 -999.00 -999.00 
06-18:25:54 -43.37 267.13 269.47 -48.19 -144.46 95.2 1 74. 0 - 999.00 -999.00 -999.00 
06-18:25:59 -43 . 15 267.45 269.41 -48.20 -144.48 9 5. 5 174. 0 -999.00 - 999 . 00 -999 . 00 
06-18:26:04 -42. 93 267.77 269.34 -48.20 -144.49 95.9 174 . 1 - 999.00 -999.00 - 999.00 
06-18:26 : 09 -42.70 268.09 269. 28 -48.21 -144.50 96 . 2 174 .1 -999.00 -999.00 -999.00 
06-18:26:14 -42.48 268.40 269. 21 -48. 21 -144.52 96 . 6 174 .1 -999 . 00 -999.00 -999.00 
06-18:26:19 -42.25 268.72 269.14 -48 . 21 -144.53 96 . 9 174 .1 -999 . 00 -999.00 -999.00 
06-18:26:24 -42.03 269.03 269.08 -48 . 21 -144.54 97.3 174 .1 -999 . 00 -999.00 -999.00 
06-18:26:29 -41. 80 269.33 269.01 -48.22 -144.54 97 . 6 174 .1 -999.00 -999.00 -999.00 
06-18: 26: 34 -41 . 57 269.64 268.94 -48.22 -144 . 58 97.9 174 .1 -999.00 -999.00 -999.00 
06-18:26:39 -41. 34 269.94 268.88 -48.24 -144.59 98. 3 174.l -999.00 -999.00 -999.00 
06-18 : 26:44 -41. ll 270.24 268 . 81 -48. 24 -144.60 98. 6 174.1 -999.00 -999 . 00 -999.00 
06-18:26:49 -40.88 270.54 268.74 -48.26 -144.61 99. 0 174 .1 -999 . 00 -999.00 -999.00 
06-18:26:54 -40.65 270.84 268.67 -48.26 -144.63 99 . 3 174.1 -999.00 -999.00 -999.00 
06-18:26:59 -40 . 41 271.14 268.60 -48 . 27 -144.63 99.7 174. 1 -999.00 -999.00 -999.00 
06-18:27:04 -40.18 271.43 268.54 -48.26 -144 . 61 100.0 174.1 -999.00 -999.00 -999.00 
06-18:27:09 -39.94 271.72 268.47 -48.26 -144 . 59 100 . 3 174.1 -999.00 -999 . 00 -999.00 
06-18:27:14 -39 . 71 272.01 268.40 -48 . 26 -144 . 57 100.6 174.l -999 . 00 -999 . 00 -999.00 
06-18:27:19 -39.47 272.29 268 . 33 -48.26 -144 . 56 101. 0 174 .1 -999.00 -999.00 -999.00 
06-18:27:24 -39.23 272.58 268.26 -48.26 -144.54 101. 3 174 .1 -999.00 -999.00 -999.00 
06-18:27:29 -39.00 272.86 268.20 -48.26 -144.53 101. 6 1 74 .1 - 999.00 - 999.00 -999.00 
06-18:27:34 -38 . 76 273 . 14 268.13 -48.26 -144.52 10 2. 0 174. 1 -999.00 -999.00 -999.00 
06-18:27:39 -38.52 273 .4 1 268.06 -48.26 -144.50 102.3 174.0 -999 . 00 -999 . 00 -999.00 
06-18:27:44 -38.28 273 . 69 267.99 -48.25 -144.49 10 2. 6 174. 0 -999.00 -999.00 -999.00 
06-18:27:49 -38.04 273 . 96 267.92 -48.26 -144.48 10 2. 9 174. 0 -999.00 -999.00 -999 . 00 
06-18:27:54 -37.79 274.24 267.85 -48.26 -144.48 10 3. 3 1 74. 0 -999.00 -999.00 -999.00 
06-18:27:59 -37.55 274.51 267.78 -48.26 -144.47 103.6 174. 0 -999.00 -999.00 -999.00 
06-18:28:04 -37.31 274.77 267.71 -48.26 -144.47 10 3 . 9 174. 0 -999.00 -999.00 -999.00 
06-18:28:09 -37.06 275.04 267.64 -48.27 -144.49 10 4. 3 174. 0 -999.00 -999.00 -999.00 
06-18:28:14 -36.82 275.30 267.58 -48.28 -144.48 104.6 174.0 -999.00 -999.00 -999.00 
06-18:28:19 -36.57 275.57 267.51 -48.28 -144.49 105.0 1 74. 0 -999.00 -999.00 -999.00 
06-18:28:24 -36.33 275.83 267.44 -48.29 -144.49 105.3 174.0 -999.00 -999.00 -999.00 
06-18:28:29 -36.08 276.09 267.37 -48.30 -144.51 105.6 174.0 -999.00 -999.00 -999.00 
06-18:28:34 -35.83 276.34 267.30 -48.32 -144.51 l 0 6. 0 174. 0 -999.00 -999.00 -999.00 
06-18:28:39 -35.59 276 . 60 267.23 -48.34 -144.52 l 0 6. 4 174. 0 -999.00 -999.00 -999.00 
06-18:28:44 -35.34 276.85 267.16 -48.36 -144.55 106.7 174. 0 - 999 . 00 -999.00 -999.00 
06-18:28:49 -35.09 277.10 267.09 -48.36 -144.54 107.0 174. 0 -999.00 -999.00 -999.00 
06-18:28:54 -34.84 277.36 267.02 -48.36 -144 . 51 107.4 174. 0 -999.00 -999.00 -999.00 
06-18:28:59 -34. 59 277.60 266.96 -48.36 -144.48 107.7 174.0 -999.00 -999.00 -999.00 
06-18:29:04 -34. 34 277.85 266.89 -48.34 -144.48 108.0 174.0 -999.00 -999.00 -999.00 
...... 06-18:29:09 -34.09 278.10 266.82 -48. 34 -144.47 l 0 8. 3 l 74. 0 -999.00 -999.00 -999.00 
~ 06-18:29:14 -33.83 278.34 266.75 -48.33 -144.46 108.6 174.0 -999.00 -999.00 -999 . 00 
w 06-18:29:19 -33.58 278.58 266.68 -48.32 -144 . 46 109.0 174. 0 -999.00 -999.00 -999.00 
06-18:29:24 -33.33 278.82 266.61 -48.32 -144.45 109.3 174. 0 -999.00 -999.00 -999.00 
06-18:29:29 -33.07 279.06 266.54 -48 . 31 -144.45 109.6 174.0 -999.00 -999.00 -999.00 
06-18:29:34 -32.82 279.30 266.48 -48. 31 -144.45 110.0 1 74. 0 -999.00 -999.00 -999.00 
06-18:29:39 -32.56 279.54 266.41 -48.31 -144.45 110. 3 l 74. 0 -999.00 -999.00 -999.00 
06-18:29:44 -32.31 279.77 266.34 -48.30 -144.46 110. 6 174. 0 -999.00 -999.00 -999.00 
06-18:29:49 -32.05 280.01 266.27 -48.31 -144.47 111. 0 1 74. 0 -999.00 -999.00 -999.00 
06-18:29:54 -31.80 280 . 24 266.21 -48.30 -144.48 111. 3 1 74. 0 -999.00 -999.00 -999.00 
06-18:29:59 -31. 54 280.47 266.14 -48.31 -144.49 111. 7 1 74. 0 -999.00 -999.00 -999.00 
06-18:30:04 -31.28 280 . 70 266.07 -48. 31 -144.51 112. 0 1 74. 0 -999.00 -999.00 -999.00 
06-18:30:09 -31. 02 280.92 266.01 -48.31 -144 . 53 112.3 174. 0 -999.00 -999.00 -999.00 
06-18:30:14 -30.77 281.15 265.94 -48. 31 -144 . 56 112.7 1 74 .1 -999.00 -999.00 -999.00 
06-18:30:19 -30.51 281. 38 265.87 -48 . 33 -144.57 113. 0 l 74. 1 -999.00 -999.00 -999.00 
06-18:30:24 -30.25 281.60 265.81 -48.32 -144 . 57 113. 4 174 .1 -999.00 -999.00 -999.00 
06-18:30:29 -29.99 281.82 265.74 -48.31 -144.56 113. 7 l 7 4 .1 -999.00 -999.00 -999.00 
06-18:30:34 -29.73 282.04 265.68 -48.30 -144.53 114. 0 174. 0 -999.00 -999.00 -999.00 
06-18; 30; 39 -29.47 282. 26 265.61 -48.28 -144.51 114. 3 174.0 -999.00 -999.00 -999.00 
06-18: 30: 44 -29.21 282.48 265.55 -48.28 -144.49 114. 6 174. 0 -999.00 -999.00 -999.00 
06-18: 30; 49 -28.94 282.70 265.48 -48.26 -144.48 115.0 174.0 -999.00 -999.00 -999.00 
06-18:30:54 -28.68 282.92 265.42 -48.25 -144.46 115.3 174.0 -999.00 -999.00 -999.00 
06-18:30:59 -28.42 283.13 265.35 -48.25 -144.45 115.6 174.0 -999.00 -999.00 -999.00 
06-18:31:04 -28.16 283.35 265.29 -48.25 -144.44 115.9 174.0 -999.00 -999.00 -999.00 
06-18: 31; 09 -27.89 283.56 265.23 -48.23 -144.44 116.3 174.0 -999 . 00 -999.00 -999.00 
06-18:31:14 -27.63 283.77 265.17 -48.23 -144.44 116. 6 174. 0 -999.00 -999.00 -999.00 
06-18: 31: 19 -27.37 283.98 265.10 -48.23 -144.43 116.9 174.0 -999.00 -999.00 -999.00 
06-18: 31: 24 -27.10 284 .19 265.04 -48. 22 -144.44 117.3 174.0 -999.00 -999.00 -999 . 00 
-------ORBITER-------- --------------LOS------------- -------------------TANGENT 
HE:T LAT LON ALT DE:C RA RAM ANG SE: LONG LAT LON TAN HT 
07-18;11:39 -56.94 210.67 271.33 -9.08 -114.88 10.6 160.4 -999.00 -999.00 -999.00 
07-18;11;44 -56.95 211.26 271.33 -8.78 -114.67 10.6 160.2 -999.00 -999.00 -999.00 
07-18:11:49 -56.96 211.85 271.33 -8.-i8 -ll4.-i5 10.5 160.l -999.00 -999.00 -999.00 
07-18:11:5 4 -56.96 212.44 271.32 -8.18 -114.23 10.5 159.9 -999.00 -999.00 -999.00 
07-18:11:59 -56.97 213.04 271.32 - 7. 8 7 -114.01 10.5 159.7 -999.00 -999.00 -999.00 
07-18:12 : 04 -56.96 213.63 271.31 -7.57 -113.79 10.4 159.6 -999.00 -999.00 -999.00 
07-18:12:09 -56.96 214.22 271. 31 -7.26 -113.57 10. 4 159.4 -999.00 -999.00 -999.00 
07-18:12:1 4 -56.95 214.81 271.30 -6.96 -113.35 l 0. 3 159.2 -999.00 -999.00 -999.00 
07-18:12:19 -56.94 215.41 271.29 -6.66 -113.13 10.3 159.0 -999.00 -999.00 -999.00 
07-18:12:24 -56.92 216.00 271.28 -6. 3 6 -112.90 10.3 158.9 -999.00 -999.00 -999.00 
07-18:12:29 -56.91 216.59 271.27 -6.05 -112.68 10.2 158.7 -999.00 -999.00 -999.00 
07-18:12:34 -56.89 217.18 271.26 -5.75 -112.46 10.2 15 8. 5 -999.00 -999.00 -999.00 
07-18:12:39 -56. 86 217.77 271. 25 -5. H -112.23 l 0 . l 158.3 -999.00 -999.00 - 999.00 
07-18:12:44 -56.84 218.36 271.24 -5.12 -112.01 l 0 . l 158.2 -999.00 -999.00 -999.00 
07-18:12:49 -56.81 218.95 271.23 -4.82 -111.79 10.0 158.0 -999.00 -999.00 -999.00 
07-18:12:54 -56.77 219.53 271.22 --i.51 -111.57 10.0 157.8 -999.00 -999.00 -999.00 
07-18:12:59 -56.74 220.12 271.20 -4.19 -111.34 9. 9 157.6 -999.00 -999.00 -999.00 
07-18:13:04 -56.70 220.70 271.19 -3.88 -111.11 9. 9 15 7 . .. -999.00 -999.00 -999.00 
07-18:13:09 -56.66 221. 29 271.17 -3.56 -110.89 9. 8 157.3 -999.00 -999.00 -999.00 
~ 
07-18:13:14 -56.62 221.87 271.15 -3.25 -110.66 9 . 8 157.l -999.00 -999.00 -999.00 
~ 07-18:13:19 -56. 57 222.45 271.14 -2.93 -110.D 9.7 156.9 -999.00 
-999 .00 -999.00 
~ 07-18:13:24 -56.52 223.03 271.12 -2. 61 -110.20 9. 6 156.7 -999.00 -999.00 -999.00 
07-18:13:29 -56.47 223.61 271.10 -2.29 -109.98 9. 6 156.5 -999.00 -999 .0 0 -999.00 
07-18:13:34 -56.41 224.18 271.08 -1.96 -109. 75 9.5 156.3 -999.00 -999.00 - 999.00 
07 -18 : 13: 39 -56.35 224.76 271.06 -1.64 -109.53 9.5 156.l -999.00 -999 .0 0 -999.00 
07-18: 13: 44 -56.29 225.33 271.04 -1.32 -109.29 9 . 4 155.9 -999.00 -999.00 -999.00 
07-18:13:49 -56.23 225.90 271.02 -1. 00 -109.06 9. 3 155.7 -999.00 -999.00 -999.00 
07 -18:13 :5 4 -56 .16 226.47 270.99 -0.68 -108.83 9.3 155.5 -999.00 -999.00 -999.00 
07-18:13:59 -56.09 227.04 270.97 -0 .3 6 -108.59 9. 2 155.3 -999.00 -999 .00 -999.00 
07-18:14:04 -56.02 227.60 270.95 -0.03 -108.36 9 . 1 155.l -999.00 -999.00 -999.00 
07-18:14:09 -55.94 228.16 270.92 0. 2 9 -108 .1 4 9. l 154.9 -999.00 -999 .0 0 -999.00 
07-18:14:14 -55.86 228.72 270.90 0 . 62 -107.90 9.0 15 4 . 7 -999 .00 -999.00 -999.00 
07-18:14:19 -55.78 229.28 270.87 0.87 -107 .7 2 9.0 154.6 -999.00 -999.00 -999.00 
07-18:14:24 -55.70 229.83 270.84 1.09 -107.57 9.1 15 4 . 4 -999.00 -999.00 -999.00 
07-18:14:29 -55.61 230.38 270.81 l . 3 1 -107.41 9. 2 154.3 -999.00 -999.00 -999.00 
07-18:14:34 -55.52 230.93 270.79 1.53 -107.25 9 . 2 154.2 -999.00 -999.00 -999.00 
07-18:14:39 -55.43 231.48 270.76 l. 7 4 -107.09 9. 3 154 .0 -999.00 -999.00 -999.00 
07-18 : 14:44 -55.34 232.03 270.73 l. 96 -106.93 9. 3 153.9 -999.00 -999.00 -999.00 
07-18:14:49 -55.24 232 . 57 270.70 2. l 7 -106.77 9.4 153.7 -999.00 -999.00 -999.00 
07-18:14:54 -55.14 233.11 270.66 2.39 -106.61 9. 5 153.6 -999.00 -999.00 -999.00 
07-18:14:59 -55.04 233.64 270.63 2. 61 -106.44 9.5 153.4 -999.00 -999.00 -999.00 
07-18:15:04 -54.94 234 . 18 270.60 2. 8 3 -106.28 9. 6 153.3 -999.00 -999.00 -999.00 
07-18:15:09 -54.83 234. 71 270.57 3. 06 -106.12 9. 6 153.l -999.00 -999.00 -999.00 
07-18:15:14 -54.72 235.23 270.53 3. 29 -105.96 9. 7 153.0 -999.00 -999.00 -99 9.00 
07-18:15:19 -54.61 235.76 270.50 3. 51 -105.80 9. 8 15 2. 8 -999.00 -999.00 -999.00 
07-18:15:24 -54.49 236.28 270.46 3. 74 -105.63 9. 8 15 2. 7 -999.00 -999.00 -999.00 
07-18:15:29 -54.38 236.80 270.42 3. 98 -105.46 9.9 152. 5 -999.00 -999.00 -999.00 
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239 . 34 
239 . 84 
240.34 
240.83 
241 . 32 
241.81 
242 .2 9 
242 . 77 
243.25 
243.7 2 
244 . 19 
244.65 
245.12 
245 . 58 
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2 46.4 9 
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269 . 89 
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7 .2 3 
1.n 
7 . 71 
7 .9 5 
8.19 
8.44 








l 0 . 66 
10 . 91 
11. 1 6 
11. 4 2 
11. 6 9 
11.96 
12. 2 3 
12.50 
12.77 
13. 0 5 
13. 3 2 
13 . 59 
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16.47 






































































l 0. 7 
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10 . 8 
10. 7 
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l 0. 7 
















1 4 9 .9 
14 9. 7 
14 9. 5 
14 9. 3 
149. 2 
1 49 .0 
1 4 8.8 
14 8. 6 
14 8. 4 
148 . 2 
14 8. 0 
147 .8 
1 4 7. 6 
14 7. 4 
147.2 
14 7. 0 
146.8 
146. 6 
1 46 . 4 
1 46 .l 
1 4 5.9 









14 3. 5 
14 3. 2 
143.0 
142.7 
14 2. 4 





-999 . 00 




-999 . 00 
-999.00 
-999 . 00 
-999.00 










































-999.00 -999 . 00 
-999.00 -999.00 
- 999 . 00 -999.00 
-999.00 -999.00 
-999.00 -999.00 
-999.00 -999 .00 
-999.00 -999.00 
-999.00 -999.00 
- 99 9 . 00 -999.00 
-999.00 -999.00 
-999.00 -999.00 
-999 .0 0 -999.00 
-999.00 -999.00 
-999.00 -999.00 


































CIRRIS-lA RMS Glow Flight Data File 
This appendix shows the Flight Data File instructions 
used by the shuttle crew to perform the attempted glow 
measurement with the CIRRIS-lA. Each experiment operation 




PC61 RMS GLOW 
PC61 RMS GLOW 
0 10 20 30 
I I 
MODES __ I _____ , _,. __ __.....1-.il 
''" i 
ATTIT MVR I J 1SP COVER 
ORBIT 
CONSTRAINTS: 
MINUTES PRIOR TO COVER OPEN : 
· No water dumps 60 
· No Fuel Cell purges 60 
· No Flash Evaporator Ops 60 
· No PRCS 30 
·No VRCS 2 
· No RCS operations when CIRRIS-1A cover opens 
· Vibration limited 
· Sun > 85° from telescope LOS 
·Velocity Vector > 90° telescope LOS 
· Run Heaters On for at least 180 minutes 
· Dewar Heaters On for at least 30 minutes 
(_ . 
+ YVV, -Z to Space 
DN 
·This procedure is an integrated procedure and is accompl ished in 
conjunction w ith an RMS operation . 
·This procedure requires the RMS be positi oned so that a section 
of the arm is parallel to the Orbiter X-ax is, two (2) m above 
the CIRRIS Aperture and one (1) m port from the CIRRIS LOS 
relative to the CIRRIS 0-0 pitch/roll position . 
GENERAL REQUIREMENTS: 
· PAD : PC61 PAD 
· Log-s: TC03 
· Cue Cards : CIRRIS POWER UP/CLOSEOUT 
· NONBLOCK Procedures: None 
· Video Cassette Usage: 1 
· PGSC Usage: No 
DURATION: 30 min 
2.4 -37 675 I 39 I FIN 
148 
PC61 RMS GLOW 
PC61 RMS GLOW 
•" * * * **** •• ••••**** * 8 EG IN MAN EU VER****•***••*•*••• ... ••* 
"""_1_:_ _ 1 Start Event Ti mer 
(PAD ) 
2 EXEC SD26QINMS-3/15 30min 
3 I TD01 I 
YD912 CMD EXECUTING = 1 
* 
* If not. 
* EXEC SD03 HUP MODE 2 
.. 
4 Edit scso BUILD YOUR OWN SEQ 
Add: 06 C200 MODE 0 
07 C102 TAN HEIGHT TABLE 2 
08 C193 PITCH POS 29 
09 C270 IFR FW POS 0 
5 Save scso.x ( BUILD YOUR OWN SEQ 












675 I 39 I FIN 
PC61 RMS GLOW 
7 CONFIGURE CCTV : 
If VTR 1, 
VTR 1, CAM RC. Pan !Tilt to RMS 
DNLK, CMP 
MON, CIRRIS IF/RAD 
Else, 
VTR 2, CAM RC 
MON, CAM RC, Pan !Tilt to RMS 
MON, CIRRIS IF/RAD 
8 VTR 1(2) PWR - ON 
- Load new cassette 
TAPE POS pb - RESET 
VT APE POSITION = 000 
-----------------------POWER UP-------------------------------
9 Perform CIRRIS POWER UP (CUE CARDS) 
10 I TC02:2 I 
v' C804 LASER/OSC SELECTED = LASR 1 
• .. .. i I , (._ ·~ l / (\.,Lo#'\ -;~ 
" If not, _______. 




11 I r-eo2 j 
VC815-C814 LASER ENV VOLTS(two) - w ithin li mits 
2.4 -39 675/39 / FIN 
150 
PC61 RMS GLOW 
12 EXEC C042 IFR DET2 IFG SELECT 
**'*****.,.*END MANEUVER/BEG IN 2 MIN DISPERSAL,.,.,....,..,..,,.,.,,,. .. ,. 
13 VTR 1(2) pb - PLAY/RCD(simo) 
ICOM - Say VTR#, Block ID, MET for videotape 
** • • ******••END DISPERSAUENTER UMBRA*************** .. *** * * 
• JI.I \v'"' '( 
- '- ·- ·- 14 EXEC SCSO.X ( ) BUILD 
{PAD) YOUR OWN SEQ 
1s frco2:2j 
VC800 COVER POSITION = OPEN 
NOTE 
lnterferogram signal for det 12 on CCTV . 
(This is the background radiance) . 
I.:!' C ;; \...tt 
16 MPCjs-gimbal 
lrco6j 
C620 GMBL ROLL POS DEG @ 
00:17:00 
IV~ "'tS/ 
v\j ~,.!'·"' I GMBL ROLL POS - until lnterferogram saturates, then back off until out of saturation. 
I 
\'--




PC61 RMS GLOW 
18 I TC03 f 
TC03 LOG (LOGS), RCD: 
------------------------Cl RRIS ST AN OBY------------------
I . . 
-----SC87 CIRRIS STANDBY---
----
(PAD) --- executing per PAD -
19 ICOM - Say VTR#, Block ID, MET for videotape 
VTR 1 (2) pb - STOP 
Wait 10 sec 
- EJECT, remove used cassette 
PWR-OFF 
MARK used cassette with VTR#, Block#, MET 
STOW used cassette 
20 I TC02:2 f 
V C800 COVER POSITION = CLSD 
21 I TC01: 1 (2) I 
V CS02 (CS22) TV HS PHT QCM PWR 1 (2) = OFF 
00:28:00 
----------EXPERIMENT CLOSEOUT-------
22 Perform CIRRIS CLOSEOUT (CUE CARDS) 
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